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freC' from the raTages of •famine, "wild auimale, venomona snakes and 
insects. The* snoiir^ mountains of T^si,' Qhomo-kankar, Phnlahari, Knla- 
kangri in Lhobia, Habe in Upper ^ang, Chhyi-kang, Tsarita and San- 
ohhen>thangla in JDo'Mands, Yarlha Shambn, Toirikaj^o, Kha-wa*LodiZ, 
Bhabra Karpo, Machhen Pomra, and others stand exalted "with nplifted 
hoaiy heads, like so many glittering^A/jorfe«« of rock ciystal. There are 
also the mountains called Hoti-gongyal,. Mari Bab Chyp,m, Jomo nagri,' 
,Kong-tsun-demo, &c., abounding in numerous fjsigrant herbs of wonder¬ 
ful medicinal properties, and clothed fn charming pasture. Besides 
these, numberless black mountains fill the country. The la*kes are 
Mapham G'yu-wtsho, (?nam-wtsho phyug mo, Tsha-wtsho, Yar-febrog 
gryu-wtsho, Phag-wtsho, Mtsho skyareng «ngoreng, Khri-f/shor, 6;yal-mo. 
Numerous other lakes of sweet,* pure and sparkling water are scattered 
all over the country. The great rivers such as the Tsang-po, Senge 
khabab (Indus), Mab-chya khabab, Tsha-shika, Jija-chhu UnguZ-chhu, 
bri-chhu, Gser-gyi phye-ma (Golden sand), Nag-chhu, jBgyaZ-mo 
5ngu?-chhu, Biik-chhu (Hoangho), Sme-chhu J2be-clihu, jP^ig-chhu, 
ifjulag-chhu, Btsong-chhu, fed by numerofts tributaries, flow ^o^Vards itg 
boundaries. Extensive forests, pasture lands, grassy valleys, meadows, 
fields abound there. Barren and bleak plateaux, which look like deserts 
. and plains, occupy the largest area ‘of the country. The great 

^^ruuntries.of jRgya-nag (China), J?gya-gar (India), Persig (Persia) have 
p’cat oceans on their border’s, but the country of Tibet stands surround¬ 
ed by the mighty barriers of snowy mountains, skirting which are the 
kingdoms of i2gya-nag, Egya-gar, H^ng, Mon (Cis-Himalcya), Ba?-yo 
(Nepal), Kha-chhe (Kashmir), Stdg-j^ssigfi (Tajik or Persia) and Hor 
(Tartaiy), inhabited by various peoples. As the great rivers which 
fertilise these border countries have their sqprces in the country of Po . 
(Bhot or Tibet), the latter stands to other countrie^ in the relation of 
Usambuling (Jambudvipa) as their centre. 

»■ This great country is divided into thrfee parts— 

, I.—Btod Mingah-ri «kor-gi8um ... High (or Little) Tibet. 

ll.-a-Uvus'C/tsang, divided into four pro- • 

vincos, ... ... ... Tibet Proper. 

III.—Mdo, kham« and Sgang, ... Great Tibet. 

I,—Little Tsset (Bod-Chhung.) 

Siod Mngah-ri skor-jfBum is divided into the three following circles; 
—(Stag-mo liadvags, Mang-ynl Shang Shung, Guge Buhi'ang (Purang); 
and into the following districts;— 

Purang, Mang-yul, Sanga-dkar, flChhi-va, Ela-sha, iSbal-te, 
Shang Shung, Upper and Lower Khrig-se. 



1887.] from “ Dsam Zing Gyeshe.” 

tantg.i Tlie people of these places partly reserilble the Kashmiris lA 
manner of dressing and liring. , They wear a kind of« hat with a brof^ 
brim called cho-shva, and similar to tho hat of a Chinese convict. Thv 
laymen wear black c^-shva^ tho clergy red ones. Formerly the people 
of Ngahri were devoted to the Chhyaggya-pa and Dsog-chhen-pa sects 
of the red cap school, but now-a-daye^,they are imbibing faith in tho re¬ 
formed Golugpa , doctrine. To the north-west of Ladvag is tho small 
district of JSPite, the people of which belong to the Tibetan race, and are 
subject to the Ladvag chief. To tho west of 5Pite ther» is a place called 
Kamlasha, where there is a snowy mountain called Boidur-thaka by the 
Lalos (Muhammadans). To the cast of Ngari Ladvag there is a tribe 
known by the nam^j JEfdar-wa, do the east of whose country there lies the 
little province of Guge. —ts 

Tho most notable object in Guge is the monastery of Thoding (JVfthd 
Ming gSergyi Lhakhang), founded by the celebrated Lochava Binclihen 
Ssangpo. Thence proceeding eastward for a daj/ you come to tho dis¬ 
trict of Purang, where reigned a line of kings sprung fif)m the dynasty 
of King Srong tsan Gampo. Lha Lama Chyangohhnb Jlod was the most 
illustrious meipber of this lino of kings. Tho chief tgwu of Purang is 
Ta-tse ds ng, which coiiLains several Gelngpa institutions, such as 
Puramg Shing-phelling and others. In Purang there are many religious 
institutions belonging to the Sakyapa, Bhingmapa, Karmapa, Hbrug-pa, 
Bonpo and other schools. ^ 

Proceeding half a day’s distance to the south of Purang you arrive 
at tho very old and famous sanctuary of Chovo Jaraali, also called Khur- 
Chhog. In ancient time there lived in a remote part of Pnrang a recluse, 
who entertained seven Aryan Buddhists in his humble cell. These 
Acharyas, when they were returning to l^gya-gar,entru8tod him with^seven 
loads of articles belonging to them for safe custody. Years elapsed, yet 
they did not return to Pnrailg. The recluse, thinking that they would 
not i*eturn to Tibet, opened the loads and therein found many bundles 
wrapped in rags with the name “Jamali” marked on them; and on 
opening them he found that they contained silver ingots. Caritying these 
treasures, the recluse went to a place called Jumlang, where he engaged 
several silversmiths to constr^ict an image of Lord Buddha with tho 
entire quantity of silver. As soon as the imago was finished down to its 
knees, it began to move, though* the legs were not finished. Thereafter 
the recluse, with a view to take the image to Tibet, engaged porters to 
carry it, and succeeded in placing it on the site of this temple. As soon 
as the image reached Purang it became immoveable and remained fixed 
where it was first placed. A temple was then erected to shelter and 
honour it. On account of the name Jamali being marked on the bundles 
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kanr*''®’^ ingdta with which it VaB constructed, it is called damali,f *.* the 
ujiimoveahle.’’ Again, when the*Tiiru8hka armies under King Boramjee 
f(ov Noramjee) captured Ohittore, the king and his brother, carrying with 
them the images of Chanrassig Wangchhyug and his wife, retired to 
Kang Tesi. When arrived at Parang, he found that Ohaurassig’s image 
could not be moved or carried any ^urthlr; b^t from underneath the spot 
where the image stood there sprung out miraculously a, seat of amalatca 
stone with an iron lotus on it, while a voice was heard directing the king 
to leave the image there. The royal brotliers at the end of their pilgrim¬ 
age in Tibet returned to Nepal, carrying with them the image of DoZ- 
ma. There the elder brother obtained the principality of Jfimlang, 
Hand the younger brother, more fortunate, the kingdom of Nepal. 

latter, after reigning several years, abdicated the throne and 
/■wont to Southern India, where ho obtained the chieftainship of a larg^’* 
principality.* ^ 

• 

* [With regard to this incident, Mr. H. B. Beveridge sends us the following 
note. “ The Tibetan Chronicle speaks of the Tnrnshka, that is, Muhammadans under 
/King Boramji. Bn* I suspect a mistranslation here, and think tilt Boramji must 
be the name of the Chitor Hindu king, and not of <j£o Mnhapmadan conqueror who, 

I think, ought to be Alanddin Khiiji who sacked Chitor in 1303. I appliedito my 
friend the Kaviraj Shyamal Das, and he has given me the following useful note 
which, I beg to suggest, might bo put as a note* to the passage in the Tibetan 
Vshronicle. • 

The Kaviraj writes as follows! , 

“ “ Boramji, or Noramji may bo a corruption of Barbarm (^PCW) ^ho was the 
son of Aydt S'®*! grandson of Khmbha Karan son of Eawal Samar 

Singh of Chitor. It is known from the Prithvk Baj Rasa that Kumbha Karan 
sough* shelter towards Ujjoin after leaving Chitor, when Alanddin Khiiji sacked it 
in the time of Samar Singh j and his descendants wont to Nepal, a fact which is 
admitted by the Nepalese. Nopal may bo meant by Tibet in the chronicle yon 
speak of.” ” 

I think that there is something in the Kavirdj’s suggestion, though I cannot End 
Barbarm ii^Tod. On the other hand I find one Ajoysi there, Vol. I, p. 2G9, and Tod 
says that he had two sons, one of whom by name Snjnnsi was the ancestor of 
Sivaji, the founder of the Asattara dynasty. May not this be the more fortunate 
prince of the Tibetan chronicle who became, a mler in Southern India ? In a 
footnote to the page of Tod just quoted, he says,‘that two noble Unes were reared 
from expelled princes of Chitor those of Sifaji, and the Gorkbas of Nepal. At_ 
p. 257 Tod refers to a son of Samar Singh who fled to the mountains of Pal, and^ 
there spread the Gohloto lino. According to Tod and the Rajput bards, Samar 
Singh lived nearly 150 years before Alanddin, but I suppose this is one of the 
anachronisms, which the Kaviraj has sot himself to rectify. Perhaps Dr. Wright’s 
History of Nepal might throfr light on the subject of Chitor princes in Nepal or 
Tibet.”— Ed.] ’ 
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■,uv Magavi.—Sy Kavi Haj Suyamal Das, M.R.A.S., F.li.H.S. 

Translated hy I3abd Ram Prasad. (With two Plates.) 

Nagari is a small village iu Me war and is, situated on the east or 
right bank of the Bcrach, about six miles north-cast of Chitor. At one 
time it was part of the jfigir of the Tlnikur of l?as.si, but it is t'''w included 
in the estate of tho Rao of Bedla, a Chauhau Rajput and a first class 
vassal of the Maliarana of Udaypur who belongs to the G uhilot or Gehlot 
clan. The name of this clan is derived from Quhil, the son of the Bappa 
Rawal who in Samvat 781, A. D. 728, according to Col. Tod, or S. 791, 
A. 1). 755, as I believe, took Cliilor from Mau’mori, the last of tho Mori 
or Pramar dynasty.* 

Though we do not know the dates of tho foundation, or the destruc¬ 
tion of ISTagari, yet the latter event must have occurred before the time 
of Bappa who lived more than eleven contui'ies ago ; and it would seem 
from two inscriptions at Nagari being in the Southern Asoka character 
that the city was flourishing befijre tho Chi-istiau era. The inhabitanls 
point out tho remains of an ancient fort at Nagari, and say that its moat 
was formed by a ravine l}ing to tho eastward. An examination of tho 
spot shows that some building must liav(j stood there, for large bricks 
are occasionally dug up in the neighbourhood. The north-east and south 
quarters of hiagari also contain inairy isolated specimens of ancient archi¬ 
tecture. The old rampart of the town is said by the villagers to be repre¬ 
sented by a crescent-shaped embankment which skirts Nagari, commen¬ 
cing on tho south at the river and encompassing Ibo south-ea.st, east and 
north-east quarters, and ending at the north on the river bank again. 
The entrance to tho old city is traceable on the I’oad leading fo Bassi, 
In some places we find old mortar floorings, and ^sometimes masonry 
ghats are exposed to view by the erosicju of the river banks. 

Two earthen vessels measuring 12 fe(jt in height and 3 in diameter, 
with sides an inch tliudc, are to be seen in the shaft of a well sunk by a 
barber. Such vessels called uchul (^TT^), 3 to 4 feet high and IJ in 
diameter, are manufactured at tho present day by potters on their wheels, 
but those two old vessels seem to have been constructed by joining 
several layers, ea(jh 4 inches high, and then baking them in a kiln. 
Tho rimg of similar vessels may bo seen peeping out from the ground in 
two other places. 

TLuthiom lid hard. 

About half a mile east of the village there is an open rectanguj 
enclosure which goes by the above lyirae, i. e., the elcphant-cncloa 

* Tradition says tliat Cliitrang Mori removed to Chitop, on Nagai'i hav^ 
doomed to destruction by the course of an ascetic;. 



. I 


XLIII. Ditto. M. 8—-55 grains. Shiraz, **90 H. Mr. jputdohxrjeto 
[ ] I The same as No. XLl. 

; C iri* 

, 

Ditto. ill. ‘8—67 grains. Shiraz, **75 H. Mr. Furdoonjee. 
Jly-" ' The same as No. XLI. 

• • • V d I 

XLIV. Fatli ’AH Shah ('Qajar), ‘95—1.S8 5 grains. Mashhad, 

] 244 H. My cabinet. 

'-ir® 

XLV. Ditto. Ai. ‘95—168 gr. KHman, 1219 H. Mr. Furdoonjee. 




jUiS »U 




ir n 

XLVI. Ditto. jR. '85—44 gr. Shiraz, 1203 H. Mr. Furdoonjee. 

\ Similar inscription. 

WJii 

ir T V 

Ditto. iR. •50—37 grains. Yazd, no date. Mr. Furdoonjee. 
^ Similar inscriptions. 

UjJi 

XLVIl. (?) Muhammad Khan. Al. '75—100 grains. Astarabid, 
1173 H. Mr. Furdoonjee. 

aDi 
olA 

, It vr 

XLViri. (?) Shah Husain. M. "8—57 grains. IJawaizah, no 
date. My cabinet. 

^n circle • ( In circle 

aHi^I Ji)I 


^1.0 b 


Round ojJ)j tixw 



1887.] from “ Deam Ling Qyeshe.** 

Lower Parang in the east and not ^t a gi'eat dititance from it, thoie 
is an extensive plain known by the namebf Laya*manthaug, and inhabited 
by>a tribe of Tibetans. This was fbrmerly under the government of Lhasa, 
bat lately it has passed under the Nepalese rule. Then passing exten¬ 
sive J)ok lands and proceeding in an easterly direction you come to the 
large district of Jonga Dsong, where there is a large fort with a prison 
attached to it, and several monasteries headed by Jongah PheZ-gya Ling. 
Lower down to the east of Jonga Dsong lies the country of Tibet proper, 
consisting of the two great provinces of Tsang ((^tsang) and U (Dvu«), 
These were subdivided into four Bu or military quarters, namely, 
U-ru, Yeru, Yon-ru and Bulas. During the supremacy of the Hor 
Emperors, U and Tsang were divided into six districts each, called 
Thi-kor, and the lake country of Yamdo. was constituted into a separate 
Thi-leor. 

To the south of the Jonga district and the adjoining Dokpa lands lies 
the well-known district of Kirong, which is the most westerly part of 
Upper Tsang. At Kirong is the great monastery of Samtanling, which 
still preserves its reputation%for sanctity. The monks of this ancient 
institution are famous for the purity of their morals an^ their exemplary 
discipline. Kirong contains,the shrine of Ohovo Wati Ssang-po, one of 
the four celebrated Chovo (Lord Buddha) of Tibet. To the south and in 
the neighbourhood of thjs Tibetan district lie Samkhu, Nayakota and 
other places of Nepal. Then proceeding eastward you arrive at Nalara, 
also called Nanam, adjoining which is Gungthang, the birthplace of 
Jetsun Milarapa and Rva Lochava. 

II.— Tibet Propee. 

To the east and south of the Jongah district and the adjoining 
Dokpa'lands, at the commencement of Upper Tsang, lies Mang-yul 
Kyidong (Kirong), adjoining the south boundary of which lie the Nepaleso 
districts of Samkhu and Nayakota. Kirong contains the temple called 
Samtanling and the image of Buddha, celebrated by the namd of Chovo 
Wati Ssang-po, from which a “ lustre of glory ” is said to issue at all 
times. • 

To the east of the Kirong district lies Nalam (Nanam), (to the south. 
....XiLwhich is the Nalam pass), in the vicinity of which are Gung thang, tho 
birthplace of B>va Lochava and Toipa phug, the hermitage of the sage 
Milarapa, and Gbhubar, the place where Milarapa died,—all these places 
lying on the Tibet-Nepal boundary. Close to them are tho recluses’ 
monasteries of Pholgya ling and Targya ling, in the neighbourhood of 
that grand and very lofty snowy mountain called Jomo Kangkar,’aud at. 
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the foot of Lab-chhy*i Kang, on bie top of which are the abodes of Tshe- 
ring tshe-uga, tbe*^ five fairies Who wca'e devoted to the sage Milarapa* 
At the foot of Lab-chhyi Kang, on the Tibetan side, are five glacial lakes* 
each dilfering from the others in the colour of its miter, consecrated to 
the Tshe-ring tshe-nga. To the north of those monasteries lies Kyema 
tsho, one of the four great glacial l^kes of Tibet, close to which is situat¬ 
ed Rivo tag-ssang (‘ the place considered holy ’), the fayouHte residence 
of Lhacham Mandarava, the wife of Padma Sambhava, who residesthere 
in a spiritual state. It contains the foot'-marks of that deified female 
saint. Travelling northward from Nanam one arrives at the foot of a lofty 
mountain called Gung thang La, which contains the abodes of the twelve 
Bjdvan nymphs called Tanma Chuni, who tvere bound under solemn oath 
by Padma Sambhava to protect Buddhism against the heretical enemies 
or the Tirthikas (B^ahraanas), and to prevent ingress to Tibet of Indian 
heretics. Although it is alleged that since then the Indian Tirthikas 
never came to Tibet, yet it is found that the Indian Parivrajakas did, as 
they do now, visit Tibet. There are other passes and ways for commu¬ 
nication between India and Tibet, besides Gung thang La pass, and so 
the nymphs cannot with certainty be said to have succeeded in their 
attempt to close the passes. Notwithstanding this, it is believed that 
formerly Indian heretics who succeeded in entering Tibet mostly-died 
of, or suffered from, fatal and dangerous diseases. Many people say that 
tjie learaed Parivrajakas (in the days of the author) who visited Tibet did 
not find the water and climate of Tibet to agree with them, and that 
they also suffered from serious diseases. After crossing Gung thang La, 
and going northwards, you arrive at the district of Tengri, in which 
there are the hermitage and cavern of Pha tampa Sangye (founder of 
the Shichyo school), and the tomb of thaj; famous saint. A Chinese 
guai*d "witli a T#l)etan militia is posted at Tengri to watch the movements 
of the frontier people. Then to the east you find Tesi Jong and io the 
north SheZkar Dorje Jong with a prison attached to it. Close to it lies 
SheZkar Chhoide monastery. North-east of these, not at a great dis¬ 
tance from*SheZkar Jong, is situated the famous monastery of PaZ Sakya, 
which contains a grand congregation hall called Dukhang karmo, so 
spacious that within it a race can bd run. Sakya contains numerous 
objects of Buddhist sanctity. The .Sakya hierarchs descended from 
Khou ChhoigyaZ (although his temporal power is now extinct) continue - 
to exist without interruption. They chiefly devote their attention to the 
Tantrik portion of Buddhism, for which they are greatly revered. 

From PaZ Sakya if you go northward for a full day’s march, you 
arrive at Kbahu Tag Jon§, the place where Lama Khahu propitiated the 
deity Gonpo shaZdub. It contains a cavern cut in a rock called Pal Qon 
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thinif which cointains a miraculously y./riiteu’ whiie letter X called Xyig 
karpo, aud a triangular hollow black rotik slab called thn Lodon (or the 
petrified heart of Pa/gom Lama,)*from which faithful devotees take away 
chip^. To the north of Khahu Jong there is a very lofty snowy range 
on the back of which is the district inhabited by a tribe of Hors called 
Toi Hor, said to be descended from Srinpo (cannibal hobgoblins). It is 
believed that if the snow of that monutaiu melt, great troubles aud 
dangers will befall Tibet. The Sakya hierarchs, by the elficacy of their 
charms, are by degrees causing its snow to melt. This .mountain is ex¬ 
tremely high. Beyond these snowy mountains exist many Dok tribes. 
These Lalo (Muhammadan people) are subject to Kasgar. 

After passing these, you. arrive at tracts occupied by other Dokpa 
tribes, and the vast desert plain of Nyanam^ whore there is neither water, 
nor grass, nor vegetation. After crossing this desert plain you come to 
the district occupied by the Anchian ti’ibe, a Muhammadan people, than 
whom none can do greater mischief to the cause of religion aud peace. In 
ancient times, during the great dispute between Sakyai>a and Diguupa 
monasteries, the latter invited tlte troops of Hasri Khan, the Lalo chief 
of Kasgar. In the war the Sakyapa attacked the enemy by marching 
along the side of the Snowy mountains. Within the Y^on Khaug of 
Khaliupa there arc many bonds and skulls, said to be the remains of thoso 
Lalo and Kasgar troops who fell in the battle. An account of this is to 
be found in the work Debther-uoupo. 

Lower down, to the east of the Nyanam desert, the tract is called 
Roiigshary to the east of which lies dhhudu Tshogor aud several other Yul- 
jong villages and towns. To the north of the famous monastery of Pal 
Sakya flows the river Tsangpo, on the bank of which stand Lha-rtse, 
Ngam-ring and Phuu tsho^s-ling Jong, which all now belong to tho 
Government of Tsang (&La-brang rGyaZ wtshan »ithoupo)t These don- 
tain many symbols and images of great sanctity, as well us Thopu 
Chyam-chhen chhorten constructed by Thophu Lochava, a lofty chkortetb 
erected by Duh-chhen (saint) Thanang, aud the great temple built^by 
Situ Namgyal-tagpa. Ngam-ring monastery, besides other '’religious 
institutions, is also a famous place of pilgrimage. Tho monastery of 
Phuu-tsho-ling was built by Kun-khyen-jomo Naugpa (Junanypa) after 
*he mpdel of the Buddhist temple of 8ambhala. Phun-tsholing, Ohho- 
lung-chyang-tse and other monasteries in Upper Tsang were formerly the 
seats of the spiritual descendants of Rwa-va, who devoted their attention 
exclusively to the study of the Kala chakra,. Yyakarana, aud Yichaia sys¬ 
tems of Buddhism. The Jonang sect had its origin at Piiun-tsholiug. This 
school being very different from othej schools m its peculiar theories, 
was considered by its enemies to bo a heretical innovation. Foriuoi-ly 
B 
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Phuntsholing Jong was th« seatiof DoZgon Phagpa, the spiritnal gnide of 
the Emperor Kniblpi, The snbjtkjis under the jurisdiction of Phnn-tsho- 
ling Jong and some of the sahjects under Shikha Samduh-tso (Shiga-tse) 
became devoted to the Jonang school, and followed its ritual. nTho 
Jonangpa school having flourislied, the refonned school was to some 
extent eclipsed by it, when gi'eat cqjamitics befell the Government of the 
Grand Lama. Luring the hierarchy of the immediate successors of the 
Ngag-wang Lossang Qya-tsho, and particulai-ly at the time of Enddha 
dliara and other Buddhists, gi-eat injury being done by the followers 
of the Jonang school. Now-a-days the Gelugpa school is making rapid 
progress there. 

To the south-east of these monasteries (Phuntsholing, Ngamring, 
&c.), in lower Tsang, lies the great monastery of Tashi-lhunpo, founded 
by GyaZ-wa Gedundub. There Buddha Amitabha in human garb, hold¬ 
ing the designation of Panchhen Tham-che Khanpa, has been residing 
foi* a series of generations. Numerous and most wonderful and sacred 
objects, collected and constructed with gnras of the first water by the 
immaculate incarnations of the Panchiien, exist in the monastery of 
Tashi-lbniipo, wl^cli also contains the gilt tombs of the successive Pan- 
chheu, the religious robes of the former saints of India, China and Tibet, 
wdth their ornaments, di’esscs, the six saerod letters “ orn ma ni pa me- 
kum ” carved out and written by Gednn-diib, &c., the value of wdiich 
the ejes of believers is immense. In the Vicinity of Tashi-llmnpo, to 
the north-east, lies the nmvly-built palace of ICnn-khyab-liiig (erected 
by Pan-ehben Tanpai Nima). In the*same direction, in the suburbs, lio 
the fort called Samdub-tse, erected by Deba 1’saugpa in the first part of 
the I7th centui’y A. I)., and the town of Shiga-tse, which is a place of 
much trade. In the neighbourhood of Tashi-lhunpo there are several 
petty religious^ establishments, hermitages, and cells for recluses on the 
hills, together ^iLh groups of populous Villages. To the west of Tashi- 
lhunpo (half a day’s march) lies the monastery of Narthang, anciently 
the^seat of many sagos and learned men. Now’-a-days it is decaying, and 
the nunifier of its monks is on the decrease. 

Narthang contains the block-prints for Buddhist scriptures, such as 
Kahgyur and Taugynr, besides several other objects of sanctity. To tho 
east of Tasbi-lhunpo, at a distance of half a day’s ride, is situated the 
fort of Lhnndnh-tse in the Panam district, within the jurisdiction of which 
falls tho great monastery of Shvalu, also called Serki 'Tsug-la khang 
(golden shrine), built in formtn’ times after the Chinese fashion. It con¬ 
tains numerous objects of inligions sanctity, such as symhfjis, religious 
writings, chaityas and idiages called iansum,. In its neighbourhood are 
several hermitages. Tlie interior of Panam Jong is said to contain the 
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dwelling of a certain demon. It is surA)unde*d by several ramparts bailt 
of stone, in consequence of which the* fort is considft*ed impregnable. 
To the east of Panam, in Upper Nyang, lies the third city of Tibet, called 
Gyaai-tse, which isplace of considerable trade. It was formeidy the 
capital of Situ Rabtan knn ssang, and called GyaMchang-tse. It con¬ 
tains the well-known shrine called Palkhor-chhorten, also Qomang 
Gandhola-chhenpo, built by king Situ Rabtan. The great monastery 
attached to it, called Pa/khor chhoide, contains eighteen different reli¬ 
gions establishments, such as Gelugpa, Ningma, "Kai'ma, Sakyapa 
Dukpa, &c. Within the jurisdiction of Gyan-tso Jong thoi’e ai*o seveinil 
other monasteries belonging to different schools, such as Chhoide Dechan 
belonging to Ri-khor-chho.«ga,'an(l several hermitages ; and tho esbites of 
many nobles lie in the Gyan-tse district, Tho largest estates belong to 
Shape Doring and Phala. The city of Gyan-tso contains a large population. 
It formerly contained tho seats of Tvrtoua (discoverers of Tantrik scrip¬ 
tures) headed by Ngah-dag-Myang. To tho north of Tashi-lhunpo, in 
the valley of the Tsangpo called Tsang-rong, lies tho grand temple (her¬ 
mitage) called Wensa Chhoikyi Phodang, built by Gyaiwa Lossang 
Tondub. It contains inany religious objects collected by that learned 
saint. The Buddhist devotees observe many wondorful figures and 
sacred symbols on the surrounding rocky precipices and hills. Not voi’y 
far from it, and to the south of ^J’ashi-lhunpo, is tho hermitage of the 
saint Chhoikyi Dorje, called Garino Chhoi Jong. I’horo is a small fouq- 
tain which contains water of wondorful efficacy. It is said to have sprung 
up miraculously. Besides, there are seen the TAngam of Mahadeva and 
Devi, all miraculously carved in rock. On the north bank of tho Tsang¬ 
po, opposite to Wensa, are Ho-Yug and Shang. The latter contains the 
monasteries of Dechhen Rabgya and Gahdan Chhoikhorling, all of which 
belong to tho Gelugpa stshool. Shaug also includes Naineling monastery 
and the seat of the learned saint Khyungpo of olden times, as well as the 
shrine of spirits built by King Tsang-tsan Doi’jo Ligpa, which has many 
miraculous things in it. Tho people of that town, owing to the agency 
of spirits residing in it, are possessed of great strength and caTn perform 
wonderful athletic feats. 

To the east of Shang, in the eastern Tsang-rong valley and the defiles 
of Tsang, lie Rinchhen PAngpa Jong, tlie castle of Deba Rinchhen Pung 
of historic fame, Chyam clihen Choide (monastery) and the village of 
Thob-gya? (the birthplace of the late Tashi Bama Panchhon Rinpoehhe). 
The last contains several religious establisliments, tho principal of which 
is the Bon monastery of Shendarding, In this division of Tsang-rong 
fo'<*merly many famous Lamas and great perSonages wei-e born, and it 
cov tained the hermitages of many a saint, but it contains few villages 
and an inconsiderable area of arable soil. 
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To the south of Oyan-tBO an^ Panam Lhundub-tse-Jong, after croBB> 
ing a group of biUs^ you reach thh district of Bhe (Sred), which contains 
the monastery of PaZdan Bhe Gyupaf Tva-tshang and the Jong called 
Bhe Binchhen>tso Jong and ueveral villages which dot the banks of the 
river Bhe-chlm. There are also a few petty religious establishments, 
such as Ngorpa, &c., belonging to the Stikyapa school. To the oast of 
Bhe Nang (a jjart of Bhe district) lies the large village of Pholha, the 
birthplace of King Miwang Pholha, which contains several petty villages. 
To the south-west of Tashi-lhunpo, after *oi’ossing a range of lofty hills 
called Kyingkar-La, you reach the district of Tinkye Jong, which con» 
tains a foi-t with a prison (Tsan-Jong) and a monastery situated in the 
middle of a lake. To the south of this district, in the midst of the black 
mountainous region which intervenes between India and Tibet, lie the 
territoi*ios of Mon Dajong, called Sukhem (Sikkim) by the Indians. 
The Sukhem ptjople, though speaking a dialect of Tibetan, mostly follow 
the customs and manners of the Indians. Directly to the south of Gyan- 
tse, after passing Khangmar and other places in thi'ee marches, and 
crossing a high mountain x-ange, you reach Phagri Jong, an outpost of 
Gahdaii Phodang j[Iihasa GoveiMimont). To the south-east of Phagri, 
not at a great distance fi'om it, lie the territories of Lho duk (Bhutan). 

Prom Upper Nyang, after crossing Kharula and the minor groups 
of hills (wliioh are personified as the Demon l^ang-ssang and his retain- 
i|i's), one reaches the distiict of Yardok (Yam-do), which adjoins Phagri 
to the south. Yai’dok district contains Vai-dok-Yumtsho, one of the four 
great lakes of Tibet. In the winter season, from beneath the frozen depths 
of the lake, is constantly heard a thuiidor-like roar, which according to 
some is the cry of sea-lions, and according to others the roaring of tho 
wind. The fish of this lake, though very, small, ai*e all said to be of* 
equal size. This is said to have been caused^ by the powerful chaim of 
tho sage Dnkpa Kungah Lcgpa. Tho truth of this story is questioned. 

In Yardok there are three places of note, viz.^ Yardok Taglung, 
DukrBalung, and Samding. The last monastery, founded by Botongpa, 
is presided over by Dorje Phagmo. Beside it there are some other reli¬ 
gious establishments of diffoi’ent schools. Now-a-days most of those have 
adopted the Ningma ihei>ries. lu Botongpa’s monastery the spiritual 
incarnation of Botong chhogleg NangyaZ continues. It also contains an 
incarnation of Dorje Na/jorma (Dorje Phagmo). Not far from it are tho 
little towns of PaZde Jong and Naukartse Jong. At Naukartse there is 
the monastaiy of Gur, which eoutains a javelin used in subduing tho 
twelve enemies of Buddhism. Pilgi'ims see this javelin. The Dignmpas 
are i-elaied to have been bne of the twelve enemies mentioned above. 
The sage Potopa observed that the Dignmpas did not deserve that 
opprobrium. 
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To {he Bonth of Yardok there is a kil^^e lake called^Phag>isho. Past 
Tsangrong you come to some monastenes, noted among which is Tsang 
Nam«gya2 DetshaZ, which adjoins* the province of U. Here also are the 
estahes of the Shap48 bom of the family of Thonmi Sambhota, as well as 
the birthplace of the latter, called Thonmi. To the east of these, in the 
province of U, lies the district of JKyislio, which is divided into two 
portions, called upper Kyisho and lower Kyisho. Lower Kyisho adjoins 
Tsang. Here lies the seat of the famous saint Dubthob Thangtou, called 
PaZchhen rivo, together wi£h 108 religious establishments. Towards the 
northern hill ranges are situated Mon-chog Gonpa (the seat of Binchhen 
tsondu), Bi-tsar chhoikorling (a Gelugpa monastery), and several other 
monasteries (Chhyagchepa) and convents. To the east of these in the 
neighbourhood of the confluence of the Ts^ngpo and Kyi-chhu (the twp 
rivers of Tsang and U) lies the town of Chhu-sul Jong with several ad¬ 
joining villages. To the east of this, at a distance of half a day’s march, 
is the large village of Jang, where annually during the spring and 
Bummer many learned Lamas congregate to discuss on the Tshan Nyid 
philosophy. To the east of Ja'iig are situated the monastery of Tag- 
tshang rawa-Toipa and the hermitage of that most learned and illustrious 
Lama LongdoZ Lossang, who is believed to be the reigning emperor of 
Shambhala. Bawa Toi and bther ancient monasteries which formerly 
held different doctrines, such as those of the Sakya, Ningma, Karmapa, 
Dukpa, Kahdampa and Gelugpa schools, have now turned to Gelugpa 
institutions, as now-a-days the Gelugpa school includes the doctrines of 
Kahdampa and Tshan Nid schools! So also the Digum, Tag and Ningma 
schools are about to make up their doctrinal differences. On the south¬ 
ern bank of the river Thakah of Jang is situated the temple called Husang 
Doi Lhakhang, built of stone by King BaZpachan, which contains many 
sacred objects besidea ah image of Husang Jovo. Lately a large piece 
of turquoise was obtained frdmr the ground of this monastery. Not very 
far to the east of Bawa Toi lies Nethang, which contains the temple built 
in the days of Atisha, that noble saint of undiminished glory, and, his 
tomb and * many blessings of his saintly heart.’ South of Ndthang, on 
the south of U-chhu, is Sangphur, the seat of the learned Lochava of 
Ngog, called Legpai Sherab-khupon. There also exists the self-sprung 
image (in which are said to be visible the veins and muscles) of Ngog 
Lodan Sherab, as well as an image of Dharmapala with a wonderful 
buckler made of rhinoceros hide. 

In ancient time there existed a large, congregation of the followers 
and jApils of Wu-tsha ; but since the rise and progress of the Sera and 
Dapung monasteries it has gradually declined, and now it contains a few 
householder priests of the Sakyapa school, although in summer many 
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monks bearing £he title* of Aakrairif of Shar-tse Ta-tshang (Gahdan 
monastery), congrogate there. ^ 

In the valley of the Sangphn lies the little plain of Myanam, called 
Sangphu rautig thang, after crossing which, if you,go to the north-east, 
you come to a fort situated on a hill on the bank of the Kyichhu^ 
which in ancient time was the scene of many chivalrous exploits.- Its 
chief obtained military honours ’at the hands of many jjfings such as Tah, 
Dwoorhor, and Taiming. There is also the palace and fort of Nehu Jong, 
anciently the residence of king Situ OhJ-ang Chhub Gyailtshan, of the 
Phagmodub dynasty, all of which are now in ruins and resemble the abode 
of Tisa (gandharva). To the north of these, on the north bank of TJ- 
chhu, not at a groat distance from them a-nd on one side of a hill, lies 
the monastery of Khyormo Lung, which formerly >yas a place of impor¬ 
tance, being the head-quarters of tho Tshan Nid school. Now-a-days it 
contain^ a few Gelugpa monks. North of this lies tho large tract of 
land called Toilung, which contains tho Toilun Ohliii ssang monasteries 
belonging to the Gelugpa school, and several old religious establishments 
pertaining to the Kahgyupa school. It *8,180 holds tho estates of Deba 
Kyi-shopa and big Jong called Toilung Deehhen Jong, and the monastery 
of Magyu Ta-tshang, near which is a fountain called Chhumig Lung 
which annuaUy in summer is visited by Ifundreds of monks and priests. 
On the north of this district arc the great monasteries of Tshur Phu and 
JTang pachen, the seats of the illustrious sage Karma Bakshi and his 
spiritual sons, which contain many sacred images and symbols. 

In former times these monasteries wore very rich and famous, but 
subsequently some of tho incarnate Karma Lamas, out of jealousy having 
tried to injure that immaculate school of Rivo Gelugpa which had adopted 
the stainless doctrines of tho son of Tkshaku^and Rathika (Buddha), they 
were doomed "to fall. Again, being displeased* with tho conduct of 
Chhoidub Gya-tsho and other rod cap Lamas, Emperor Chhing-Lung 
converted the monastery of Yangpachen into a Gelugpa institution. 
From the valley of Toilung, if you go a little to the north-east, there itt 
the valley you find a religious establishment called Gahdong or Deva- 
chan, belonging to the Tshan nid school, which has now become the 
residence of some householder priests. There also exist tho caverns 
where Tsongkhapa used to meditate and sit in yoga. 

To the east of this place lies Shing Dong kar, where there is a fort 
erected by Doha shi tso pa of Tsang, close to which there are the bnfEaloes 
of Tam-chan Chhoi gyaZ, the monkey of the goddess PaZdan Mag dsorma, 
tho bear of the Demon Khetrapala, the buckler of Nachhung, and tift foot- 
isteps of Khorsum carved’on stone. Although there are different stories 
bdhnected with the origin of these footsteps, yet the most reliable accounts 
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state that these were produced at the time when’ Regent (Desri) 
Tsangpa, in order to promote the interests of the Ka]^;p3d> school, tried to 
injure the school of Tsong Khapa. 

^’henoe travelling eastward you arrive at a lofty hill called Ma 
Rirab Chyam or Rivo Gephel, considered very holy, to the side of which 
is situated that great and powerful monastery called Pa2dan Da puiig, 
famous all over North Asia. It formerly contained seven (Ta-tshang) 
monk establishments, but now-a-days the number has gone down to 
four, namely, Gomang, Losal Ling, Deyang and Ngapa,Ta-tshang, with 
monks numbering over seven thousand. In the grand hall of congrega¬ 
tion in Dapung is the huge image of Maitreya, called Chyampa Thong- 
doZ, besides many other images and sacred objects, among wliich the 
manuscripts of the Indian saint Chandra Gqmi, the image of Chanrassig 
and the tomb of Rva Lochava are the most noted. Here is a small palace 
belonging to the Dalai Lama called Gahdan Phodang. The image of 
vajra Bhairava standing in the hall of the Tantrik congregation (Ngagpa 
Ta-tshang), which is of great sanctity, is said to omit a brilliant lustre. 
In Dapung great attention is jftiid to the teaching of the Vinaya, Abhi- 
dharnia, and Madhyaraika systems of philosophy ^nd Prajna p&mmita 
scriptures. The Tshaif Nid Ta-tshang, with the exception of its liturgy 
and i'itual, does not practise*nauch of Trantrikisni. At a short distance 
from Dapung is situated the castle called Na-Chhung, which is the 
sanctuary of the prince of* oracles. The great king of genii, Pehar, 
resides here inside a great imdge. Sometimes ho is manifest in tho 
person of the presiding priest. 'Then proceeding eastward, along the 
margin of a marshy tract called Dambu chan ki-tsho, you come to the 
second Tu-ssin (Potala) of GyaZ-Wang Thamche Khyatipa, the all-know¬ 
ing victor, and the far-famed city of PaZ Lhadau (Lhasa). The city of 
Lhasa, though it cannot bear comparison with any of the large towns of 
Aryavarta, is yot the largest’ city of Tibet. In the centre of Lhasa is the 
shrine of Shakya Buddha, three storeys high. The famed image (being 
the representation of Shakya Simha while he was 12 years of age), was 
brorght from China by the first Chinese princess married to JKing 
Srongtsan Gampo. The shrine also contains the self-sprung image of 
Chanrassig, the image of Maitreya Buddha, in the interior of which are 
precious and sacred inscriptions of I^ing Kriki of Panchala, the image 
of Tsongkhapa, the image of SricZ-sum GyaZmo (goddess unrivalled) 
known in India by the name of Sachi Karaini, and numerous other sacred 
objects, a description of all of which will.be found in the work called 
Lhasai learchhag, compiled by Jamyang Gah-wai She-ngen. In Lhasa 
there are also several Tatshang such as Meru-shi-de, &c., the residence 
of many landlords and nobles of Tibet. It is also tho centre of tho Noi-th ‘ 
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High Asian trade,' where merchiffits from India, China, Kashmir, Nepal, 
and Bhutan mee^‘. Travellers frOm Tsang, U, Nahri, Amdo, Kham, Hor 
and Mongolia always come to Lhasa. . At a distance of half a mile from 
the city, to the west of it, stands the famed palace of Potala, the residence 
of Chaniussig, the Lord of the world, who in human shape is incarnate 
in the Dalai Lama. Potala is eleven-storied, white in appearance, and 
was erected by King Ssongtsan Gampo. There also stands the Bed palace 
(Phodung Marpo), built by Regent Desri Sangye Gyamtsho, thirteen 
storeys high, containing the image of Lokel^hvara, the golden tomb of 
Kongsa Ngapa (5th Dalai Lama), called Dsamling Gyen—the ornament 
of the world. There perpetually reside the successive incarnations of 
the Dalai Lama. To the south-west of Potala, and very close to it, is 
the famous hill called Chagpoiri (sacred to Chhyagna Dorje or Vajra 
Pa^i), on the top of which is the religious establishment called Chagpoiri 
Vaiduiya Ta-tshang, containing a college for training physicians. To 
the west of Chagpoiri is situated the hill called Dari, sacred to Arya 
Manjusri, on the top of which is situated the castlo-liko temple of tho 
Emperor of China, called Dalha Yungdung Raja. In tho suburb of 
Lhasa and Potala is the residency of the Ampan, who is posted in Tibet 
to protect tho interests of tho Grand Lama. There are also the monas¬ 
teries of Tangyeling, and other religious institutions, the heads of which 
become incarnate successively to defend the kingdom of Tibet. Groves 
and gardens, fountains and wells, lakes and meadows, abound there. To 
the north of the city of Lhasa, at a distance of about a furlong, are the 
battle-held and fortifications which wefe tho scene of Lhabssang's defeat 
by the troops of Orod-Jungar. The site known by the name of Dasi 
thang is partly occupied by the Chinese troops under a captain called 
Taloye. Going to tho north of this field you reach the groat monastery 
of Sera Theg-chhe ling, in which formerly existed four Ta-tshang 
(schools), but now-a-days they are reduced*to' three, namely, Chye Ta- 
tshang, Ma Ta-tshang and Ngagpa Ta-tshang, with a total monk popula¬ 
tion pf about 5,000. In the grand congregation hall (Tshogchhen) of 
Sera is tlJe great image of the eleven-faced Chanrassig (Chuchig shaZ), 
in the interior of which are sacred inscriptions of Gelongma Pa/mo, <fec. 
In the congregation hall of Chyepa Ta-tshang of Sera are the images of 
PaZ-Padma Sangtagpo, possessed of miraculous properties, and the club- 
like pin (Phurbu) obtained by Dubthob Dah chhya from underneath a 
cave. In the hills behind Sera and Dapung are situated Gephel retoi 
(hill cavern), Tagri retoi, of Sapma and Niugma schools, the sacred rock 
Kha chhu-ssang, Phurbu chog, east and west Kehu tshaug, Scra-tse, 
Rukha-Tag (rock), Khardo, Dichhung monastery, Nangtan Phug, Guru 
Gonpa, Sephug, Pauglung retoi and Rigya monasteries and religious 
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institations, as well as Sera Ghboidm|f, the* hermitage of Tsongkhopa. 
If traTelling along the northern bank of U-Ghhn yoi^’go eastward, you 
come across a forest, after crossing which you arrive at a hill called Tag- 
yer, in the waist of which was anciently situated the hermitage and cell 
of Atisha, the recluse cavern of the great Acharya PacZma sambhava 
(called Daphug) and the cavern of Y^g& of 80 saints (Dubthob). There 
also exist in that place the image of Ghanrassig, from whose fingers 
nectar is said to have flowed ; a mani (gem symbol) of white stone, said 
to have been self>sprung fronv a black stone bod; a\ii image of Tai-a, 
self-sprung also, and of white stone out of a blue rocky bed; the image 
of Jambhala (Kuveras), Rigchyoma (Vedamati) ; the image of Dubtbob* 
Birvapa and the hand and footrmarks of many ancient holy personages. 
There also is Yerpa Ghyamchhen, one of the four great Maitreyas 
(Chyamchhen) of Tibet that poured nectar from its hands, the temple 
and the image of the matchless god Pai Lha Shiva, and many wonderful 
sacred objects. There in former times existed a large congi-ogation of 
priests and monks who followed the Kahdampa school. Now it has 
been converted to the Golugpa school and contains about 300 monks. 
Here annually in summer the Paldan Toigyupa monks hold religious 
conferences. In the vicinity of it, on the southern bank of Kyichhu, 
are situated the monasteries *f TshaZ gung thang and IJ-ling, the seats 
of Lama Shang Tshalva. These are said to contain many objects of sanc¬ 
tity. Here formerly existed sang nag gyupai Ta-tshang, which has 
now been converted to the Gelu^pa school. To the east of U-ling, at a 
distance of half a day’s march, bxisted Dachhen Jong, formerly the 
possession of Deba Kyi-sho, in the neighbourhood of which existed Sang 
Ngag khar Ta-tshang and the image of Maitreya constructed by Khadub 
Rinpochho. Then if you go further east along the northern bank of 
Kyichhu, you will come across the shrine of Ngangonphgg, to the east 
of which, on the south bank<of U-Chhu, there is the hill called Wang 
Kur ri, on which stands the grand monastery of Gahdan nanibar gyal 
wailing^ founded by the great reformer Shar Tsongkliapa Lossang 
Tagpa. Gahdan formerly possessed three Ta-tshang, but now it contains 
only two, vie., Shar-tse and Ghyang-tse, with above 3,000 monks. 

Gahdan contains the ehhorten which is the tomb of Tsoug-khapa, 
his throne famed as gahdan (golden chJir) ser thi, his cell called Hosser 
phug, the image of Shakya Simha called Thub-tshuZ thim-ma, con* 
structed during Tsong-khapa’s ministry, the imago of the imaginary 
hero Thopai dumbu char called Pah-o-gah-tshonma, the images of 
Yamantaka, MahakAla., and Kala rupa, constructed under the direction 
of Tsong-khapa, as well as the Mandalas of Guhya Samaja and l^lambara, 
also constructed in his time. Around the great monastery are the 
c 
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following :—The place where Ti||.ong-khapa discoyered a conch shell, the 
foot-mark of Mu^^layana (one rof the principal disciples of Buddha), 
the guard-post of the monkey that guards the hidden religions treasures 
called Ter, the residence of Thonpa hermit, who was possessed of the 
facnlty of suspending his animation (Gog-]^om), the images of Big-sum 
Gonpo, the liand and foot-marks of Chhasa chhoi-kyi-Senge, Tsong* 
khapa’s head-dress, rosary, (&c., • the foot-marks of the Bhutauose saint 
Dukpa-kun leg, besides many chhortens which are said to he of miracu¬ 
lous origin. The image of Tsong-khapa and his self-sprung bust are to 
be seen in the cell where Tsong-khapa obtained sainthood, and the hand 
and foot-marks of Tsong-khapa himself. To the north of Gahdan lies 
the large district of Phan-yul, where ^xist the ancient temples and 
monasteries of Kahdampa, school, these being the seat of the Shaibu lino 
of Lamas, among whom were Tenshai* Pumpa, Gewai Shenan, Phenyul 
Lhakhang, the seat of Gesho lang-ri-thangpa. There also exist many 
other monasteries such as Chhoi-khor-ling (Gelugpa), Phen-yul Nalon- 
dra (Sakya school), &o. After passing these, if you go to the north-east, 
you come across a high hill called chhagla, which crossed, you reach the 
monastery of Chyang Tag lung, where exists tho tomb of Dom (Brom) 
tan Rinpochhe, the illustrious disciple of Atisha’. There on the face of 
a lofty precipico stands the rocluso temple (retoi) called Siligatshang, 
the seat of GyaZwa Goitshang. To the north-east of tliat place lies the 
Bong district, where there is a Jong called Pbudo Jong, and several petty 
hamlets. North-east of Bong lies tho extensive country in which is 
situated the great monastery of Radeng founded by Dom Rinpochhe in 
accordance to the prophecy of his groat teacher, the immortal Atisha 
(Dipankara Sri-Jnana). Radeng contains many sacred objects, sym¬ 
bols and scriptural inscriptions on paper left by Atisha, tho image of 
Jam pal dorje^ of Guhya Samaja Tantra,* and the imago of Maitreya 
constructed by Atisha himself. Near the.south-west wing of the monas¬ 
tery of Radeng is the temple of Gonkhang and the tombs and images of 
the abbots of the Ka/idampa school. In tho neighbourhood of Radeng there 
are'several fountains which are said to be the abodes of difEerent demi¬ 
gods, such as Nagas, Yakshas and Rakshasas; also the large grove of 
sug'pa (juniper) trees said to be planted by Domtan. Radeng, according 
to the book of prophecy called Kaitdam legbam, once became the seat of 
learning as well as the residence of such illustrious personages as Dom¬ 
tan and his worthy successors, in consequence of which its sanctity is 
groat. It formerly contained a large number of monks and Ta-tshangs 
and religious authors, but subsequently when the Digung (Digum) 
hierarchs became powerful, this old and pure religious school, which 
hod turned out many excellent scholars, began to decay. It has now 
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been converted into a Qelngpa inatitntidi. Id tbe termination of lower 
Piindo (district), in the upper U division, is situated the Digung tshal 
monastery founded by Digung Chhoije Kyobpa Rinpochhe, with the 
sub-monasteries of »Rigahg and a Jong called Digung Jongsar. Here 
iTiled the successive inoamatious of Gyalwa Digung and his spiritual 
sous over an immensely large numbenof monks and Buddhists. 

North of IT apd Tsang lies the extensive hilly country of Dokyul 
(shepherd land) divided into several parts, such as Nag-tshang, Namru, 
Nagchhu, Yangpa chan-de, Oh/ang rig de, and four De of yak herds 
inhabited by numerous tribes of pastoral people called Hor-de. The 
name Hor evidently is a corruption of the Chinese word Hwu-hoi, mean¬ 
ing northern, and which also mreans a cover or tent. In this vast Dokpa 
country lies one of the four great lakes of Tibet called Nam-tsho 
chhyugmo (Tengrinor), and the lofty snowy range called Nan-chhen 
thang la kangri, considered as the wonderland of Buddhist pilgrimage. 

If you go southwards (down) from the confluence of the great 
Tsangpo and U-Chhu (Kyi-chhu), you will arrive at Qongkar Jong, a 
large fortress with a prison, in tlte neighbourhood of which lies Gongkar 
Chhoide (a large monastery), the seat of Gongkar Dorje-danpa of the 
Sakyapa school, with some hamlets around it. In the uplands of Gong¬ 
kar are Dechhen Chhoikhor (jf large Dukpa monastery), and several 
smaller monasteries and convents. If you go a short distance northward 
from this place, you arriv6 at the Sakyapa monastery of Kyisho-rawa^ 
ma, in the vicinity of which there are a few hamlets. Travelling norih 
from U-Ohhu for about half a day, you arrive at the great Tantrik monas¬ 
tery of Dorjetag, which contains the incarnation of Padma Thinle and 
about 400 ordained monks. Hence following the Tsangpo (which flows 
near it) south-eastward, you ai’rivo at some of the Gelugpa monasteries, 
such as Do2!-sung rab ling, <fec., in the neighbourhood of which there are 
several villages with some trade. To the south of these lies the monas¬ 
tery of Chyampa ling with a lofty ehhorten containing 108 temples and 
resembling PaZkhor Chhoi de Chhoikhor of Gyan-tse. Not far fsom 
these lies the great Ningma monastery of MindoUing witlf a large 
religious establishment. 

Travelling eastward of Dorjetag (mentioned above), after a full 
day’s journey across a sandy plain, ybu arrive at the most ancient 
monastery of ssan-yang migyur Lhundubt Sugla Khang, ordinarily called 
Samye. It contains four upper compartments called JBtse ling shi and 
eight smaller compartments called Ling thgn-gfye. It wa^'uilt by King 
Thisrong deu tsan under the direction of Padma-Sap''^ .ava after the 
model of the great monastery of Otontapuri of Maga^'iia in the first part 
of the eighth century A. D. A description of its contents is given at 
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length in Pama Kah thang. I^om Sarnye travelling southwards, after 
crossing the Tsasgpo to its south hank, you reach the town of Namsre- 
ling, to the south of which lies Tse-thhng (Ohethang of English maps), 
a place of some trade, with a monastery called Tse-thaug Ohhoide. 
Going to the south-west of Tse-thang, you find yourself in the valley of 
Yarlung, where there are many peaces of ancient fame and sanctity, 
such as a large chhorten called Gyanthang Bum-pa^ and two others, 
Tshe-gyaZ-bumpa and Theg Chhen bumpa, Thadug DoZma-Lha khang 
(temple), Tsanthang Ohandan Yui Lha khang, and the most ancient 
palace of Yambu Lagang, Yavlnng SheZ tag, the Yoga cavern of Padma 
Sambhava, &c. SheZtag (the crystal rock cavern) is said to be pos¬ 
sessed of the wonderful capacity of holding within it as many pilgrims 
as may gather there to pray. In Yarlung there are many monasteries and 
religious establishments, such as Thangpo chhe, Chhyong gya rivo 
dechhen, Rivo chhoi ling, and several Jong (fort), such as Chhyong gya 
jong and Yarlun Nedoug jong, together with numerous towns and 
villages. Travelling to the eaist of Samye yon arrive at a small tract of 
land which is the seat of GyaZ-sre Rihpochhe, called Hon chhoi ding. 
To the left bank of the Tsangpo is situated the I^ahri Ta-tshang monas¬ 
tery, to the east of which at a short distance^is the well-known monasteiy 
of Lama Jo Phagmodub, called DensatliiZ, which contains that illus¬ 
trious Lama’s image, an object of great sanctity. • 

, At DensathiZ there are eighteen silver tombs of the eighteen succes¬ 
sors of Phagmodub Lama Rinpochhe, together with eighteen Kahgyur 
collections written in gold, and the eighteen kinds of precious stones 
and metal objects of groat sanctity. This old monastery once rivalled 
the monastery of Radcng, but now-a-days the owners are said to use 
them as shelter for cattle. Prom this plac^if you go further east along 
the* bank of Tsangpo, you arrive at the hermitage of that saintly nun 
Labkyi Donma (of the Shichyo school), called Ssangri khang mar, which 
contains an image of the illustrious nun. Then going northward you 
arrive at Lalung, where there is a monastery called Nam doZ ling, erected 
by Hoi klia jedungpa. To the further east is situated Chyan khang of 
Jing ohhyi (chyamba). Proceeding further to the south-east you come 
to the recluse monastery of HoZ kha Samtanling, which was tho scone of 
Khorlo Dompa’s vicarage. Close to it is HoZKhagarphug, the cavern 
where Tsong-khapa meditated with the object of attaining sainthood; 
leaving which, if you go to the south-east, you will arrive at the hill called 
Hode gung gyaZri, on tho back of which are a recluse monastery called HoZ 
kha Chhoi lung, and the recluse cell of Tsongkhapa, built accoi'ding to the 
desciuption laid down in the Vinaya Law. There also are to be found tho 
band and foot-marks of Tsongkhapa, printed when he was practising physi- 
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cal austerities; the Mandala of stone the Surface of which there had 
miraculously appeared mystic writings when Tsong-khapa was miracu* 
lously visited by thirty-five Buddhist gods : the Marti fig^e drawn by 
his own fingers on the surface of a rock, as also the marks of his back 
and the drawing of his sash and raiment. Close to this are the places 
called HoZ kha Chyambaling and Binchhen ling. In the front of Hode 
GungyaZ is another recluse hermitage of Tsong-khapa called Gyasog, 
where he saw the difEerent moods of his father’s countenance and was 
reminded of his birth stories? Close to Ssangri (metftioned above) are 
the towns of HoZ kha Tag-tso Jong and some villages. Then going 
eastward, following the Tsangpo, you reach the monastery of Dvagpo 
Shadub ling and other places.* Next crossing the Tsangpo, if you go 
southward, you come to a place called A-Yul, where there are several 
villages and some Gelugpa religious establishments. In the tract of 
land which is situated on the north bank of the Tsangpo, facing to the 
south, there exists the monastery of Chhoi khorling, founded according 
to the prophecy of Dumlegbam, which also contains a small palace be¬ 
longing to the Dalai Lama, ftnd some sacred objects. Not far from 
these is La-tsho lake (believed to be the heart of PaZd^n Lhamo, or the 
goddess Kali), in which the^reflected images of different objects are seen. 
Lower down to the south of Yftrdok, and upward to the south of Yar- 
lung, is the country caljed Lhobrag, where there are the birthplace of 
Marpa, the castle-like (nine-storeyed) temple called Dorje tsogpai sr^ 
khar erected by Mila rapa, and the image of Lakyi Dorje the saint; the 
last, when walked round and touched, relieves leprosy. There also are 
the Tovogonpa, the seat of Lakyi Dorje, and the temples and monasteries 
built by holy personages bom of Shupoirig (race), and the tower called 
Lhobrag Duojong, with several villages and pastoral Dokpa tribes. 
Lower down to the south^ of Lhobrag is the tract of kind called Nal, 
where in ancient time there were several monasteries and temples with 
a large population, but now it is in a state of decline. Here also were 
the seat of Rachhungpa and some monasteries of the Kahgjupa *and 
Gelugpa schools. There are now some Lamas and an incarnation of 
Kyura Tham cha khenpa of the Kahgyupa school. To the south-east of 
Lhobrag lies Mon tshona, to the south of which are the districts of 
Montawang and Tamon. To the east these lies the district of Chya 
Yul, containing many villages. The upper portion of Chya Yul belongs 
to Tibet and the lower or southern part to the Lepa savage tribe. In 
upper Chya Yul are the monastery (founded by Ami chyanag Tantrik 
Lama) and the seat and palace (of Phodang Yank tse) of Gewaishenen 
chya Yulpa, with a fort attached to it. If you travel further to the 
south-east, you will arive at that holy place of pilgrimage called PaZ 
Tsari (Tsvari). 
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I£ you travel to the edst of j^vagpo shadubling, you will arrive at the 
Dvagpo country with NamgyaZ jong of Dvagpo and some minor places 
with a tolerable pollution, and tbeh to the south of the Tsangpo you 
will find the Gelugpa monastery of Qahdan rabtanling (Dvagpo) and the 
town of Dvag Gampo, where up to the middle of the I7ih century existed 
the descendants of Je Gampo, who/or their disloyal character wore ex¬ 
tinguished by the Orod Mongol chief Tshering Tondub and his troops. 
At present there exists an incarnation of Je Gampo, but no descendants 
of his. • * 

To the south of these there is a hill called Dvagpo Gongmola, 
having crossed which you arrive at a plain called Tsari KhiZ khor thang, 
where there are several petty hamlets inhabited by a people called Lalo 
miJcya deng. Tsari being believed to bo guarded by Khadoma (Daki- 
nis), or aerial goddesses, there is a succession of human Khadomas. In 
every 13th year (generally in the ape year) pilgrims, about 10,000 in 
number, travel together to visit the sacred places of Tsari. Lonely ti-a- 
vellers, nay even large bands of pilgrims, for fear of the Lalo savages, 
never venture to visit Tsari. The G<fvernment of Gahdan Phodang 
{Lhasa) sends presents to the Lopa and other savage tribes with a view 
to prevent raids in Tibetan territories and molestation of travellers by 
them. The Lopa and other savage peopK are said to have boon brought 
to terms by the agency of certain Khadomas ov fairies. The pilgrims 
•yho travel in a body, following the course of the stream af KyiZkhor 
Thang, descend to the valley, and there after crossing nine mountains, 
nine ravines, nine torrents, nine bridges, passing along precipitous and 
extremely narrow paths and threading steep precipices, and venturing 
through the extremely difficult and dangerous narrow passage called 
Chyadyl and Ghyidyl, at last arrive at the place of pilgrimage called 
Dvagpo Tsari Thugka. Then descending down a deep ravine and as¬ 
cending along the rapids of Chyayul, they arrive at Tshoi-ssamdung, 
which is said to be the limit of Buddhist pilgrimage. This dangerous 
journey takes a fortnight of hard travel. In this kind of pilgrimage, 
anciently,‘Tibetan travellers and pilgrims never used to embark, but 
subsequently Lama Yeshe Dorje, the chief disciple of Je Lama Phagmo 
dub, happened to go there for the purpose of making austere meditation, 
from which time the way to it hai been opened and pilgrims commenced 
to frequent it. The summit of the mountain of Tsari remains perpe¬ 
tually covered with snow. The country is clad wilh thick forests. 
Beneath is said to exist the abode of a Ndga-demon named Tsva lu-du 
Dorje. Pilgrims who succeed in making a pilgrimage thereto are said 
to be able to escape at once from mundane existence and misery. The 
wild animals of -Tsari, and beasts of burden as sheep and goats, when 
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conducted to Tsari are, by virtue of goirv there, said to have images of 
deities and sacred writings miraculously engraven,b^ their horns and 
bones. A certain author remarked: Glory and fortune be to that 
great saint who performed yoga in Tsari.” 

Tsari being considered as the sacred heart of the Tantrik deiiy 
Khorlo Dompa, the Indian Tirihikas designate Tsari-dvagpo as the land 
of Ulanga strtpurusha^ where exists the real Mahddeva. The Indian 
Parivrajakas and Tirthikas wander all over Kamarupa, Assam and Ndga 
land in search of their god (Makadova). It is not knovin to them that 
Tsari is not the real place of pilgrimage of the Tirthikas. From Holkha 
and upper U if you go to the east and south-eastward, you arrive at 
Nangpoiyul, where formerly eifisted several thousand habitations, but 
now-a-days the country has been deserted, and scarcely moro than ten 
houses exist. This is probably caused by the place being on the high¬ 
way. 

Lower down Nangpo is the district of Kongpo yul, where exist the 
ancient monastery of Buchhung serkyi Lhakhang and other temples and 
monasteries of the Chhabkar amk-Chhabnag period of Bon religion, now 
converted into Gelugpa institutions. Here are also religious establish¬ 
ments of the Sakya, Nin*^ma Karma Dukpa and other schools, as well as 
Kongpo, Tagsum Jong (fott)^ besides numerous villages with Bonpo 
populations, the Bonri mountain, and the place from which Terton Jah 
tshou discovered some sacred volumes. 

III.-GREAT TIBET. 

To the east and north-east of Tibet proper (U and Tsang) lies the 
country of Great Tibet, comprising Amdo, Kham and Gang. The fol¬ 
lowing are the principal divisions of Great Tibet:—Maja ssabmo Gang, 
Tshava Gang, and Pompo Gang, constituting the upper three Gang, and 
Markham Gang, Minag Gang,.and Yarmo Gang, the lower three Gang; 
comprising altogether six Gang or divisions. To these may be added 
the four great mountainous districts called Rong, viz.^ Tshava Rgng, 
Sangnan Rong, Nag Rong, and GyaZmo Rong, with smaller Rflng, such 
as Minag Rong, &c. 

From Kongpo if you travel eastward, after crossing a lofty mountain, 
you arrive at the place where upper Khkm commences. This portion is 
called Poboi Yul. This country, according to the tales of Lingje, is 
mentioned as Pharssug Athai Rong. It contains Na PatZma Koi, where 
Padma Sambhava is said to have mystei^ously performed yoga^ Pobo 
Chhu dah monastery of Gelugpa school, and several Niugma religious 
establishments. The chief of Pobo-Iand, who is independent, is called 
Dehu Kanam. To the south-west of Pobo Yul lies LaZo, or the savage 
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country. On its east lies TshaviKBong, which is under the Lhasa Govern¬ 
ment, and annually sends considerable tribute in kind. Its chief town 
is called Tshava Jo Gang Jong, besides which there are other smaller 
towns such as Sang ngag ohhoi Jong, and villages with considomble 
populations. To the east of Tshava Hong are the smaller districts of Jira, 
Dsui, Jang &c., to the north-east gf which lies GyaZthang. £2ast of 
Gyalthang lies Mili, to the south-west of which, and also to the south of 
Gya2thaiig, is Lalo, which is inhabited by a wil'd tribe. 

To the west.of Gyalthang and north of Sompho land, near Jang, is 
Na*khawa karpo (white snow), well known in Tibet and China as a place 
of great scanotity. In the confines of Jang and China is a place of sanc¬ 
tity called Richya kyang. In Gyalthang there is the temple of a very 
sacred image called Oyal waringa, as well as a monastery called GyaZthang 
ssem Gon, belonging to the Gelugpa school. In Mili and GyaZthang 
there are several religious establishments belonging to the Gelugpa and 
Kunchoi Tsangpa schools. To the south of the above-mentioned districts 
lies the Yunan province of China and to the oast is situated the GyaZhin 
district of Ssitwan. If from Nang, after crossing a mountain pass, you 
travel eastward, you will reach Kham Lhari, to the north-east of which 
lie the towns of Chagri PaZbar GyaZton, Khyuhg kar, Khyung nag and 
Khyungser and numerous villages and Doi>'pa tribes, all of which ai’e sub¬ 
ject to the Government of Lhasa. In the Khyungpo districts there are eight 
Gelugpa establishments and several Bon institutions, such as Khyungpo 
5Ping chhen, &o. Again, from Khain Lhari if you travel eastward after 
crossing a mountain jiass called Shar Kang Lon, you come to another lofty 
mountain called Tshava gang La, after crossing which you arrive at the 
NguZ chhu (silver river), on the left bank of which is situated the great 
monastery of Rivochho, belonging to the Taglung school, which contains 
a monastery and grand temple with numerous scriptures and sacred 
objects. This monastery was formerly the seat of a famous Lama called 
Sangye yar-chyon, who belonged to the Kaligyu school. There are two 
inc^;mationB of Kahgyu Lamas and a descendant of a lay Kahgyu Lama. 
To the east of this place, at the confluence of Jachhu and Ngam chhu, 
is situated Chhabdo gonpa, where Phagpa Lha Tab sra (two incarnate 
Lamas of high repute and power) preside over above 2,000 monks. Thera 
are numerous villages, scripturesf aud sacred objects. The monastery 
is rich. Lately Kahgyur block-prints have been established there. The 
monastery is said to bo guarded by a demon called Ku wantsan or Loka- 
pdla. Chhabdo is a powerful state owing allegiance to the Dalai Lama. 
The incarnate Lamas occasionally visit Lhasa and Tsang, and are receiv¬ 
ed with great respect and preparation there. In Chhabdo there are a 
few scholars of the Tshan 'Sid philosophy. 
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If you proceed further east, you come across a tribe called Tagyab. 
Here is a huge rock the top of which spreads like a canopy. In Tagyab 
yul there are two monasteries called Magon and Bugon, two incarnations 
of L^gpai Sherab and Lodan Shorab (spiritual father and sonr), desig¬ 
nated by tho title *of Ohhe-Tshang and Ghhung-Tshang, who preside 
over a large number of monks, and also several villages constituting a 
large district. This monastery formerly belonged to the Tshan ]S’id 
school, but has been converted into a Gelugpa institution. The Tagyab 
tribes are greatly devoted to the Gelugpa school. From Tagyab yul if 
you go further east, you reach Mar Kham, where there are some 
monasteries belonging to the Sakyapa and Gelugpa schools, and the 
ancient temple of Dolma Lhakhang erected in the days of Srongtsan 
Gampo. The people of Mar Kham, who are of strong make, are devoted 
to mischievous pursuits (robbery, &c.), and speak a dialect of Minag. 
To the east of Mar Kham lies Kongtso kha, which forms tho boundary of 
Tibet and China. To tho east of Kongtse kha lies the Bah division 
(Batang of English maps), which contains the Bah chhoi d6 (Gonpa) 
and Goj Jije monasteries of thei Gelugpa school and several villages. 
From Bahthang if you travel along the valley of the Dichhu river, 
you arrive at a (Ronf) hilly country called Bahsangan, of which 
the whole population livetf bj|; professional brigandage and robbery. 
From Bah division going eastward you arrive at Lithang, where 
(in the neighbourhood of 'Bah) there is a place of pilgrimage called 
Kabumanang, in which in ancient times there was a large Karmapa 
monastery, on the site of which there is at present a small monastery 
called Kesar Gon khang. On its east side lies the Thub-chhon Ohyambal- 
ing monastery of Lithang, containing 2,800 monks and many learned 
scholars of theTshan-hid school. There are also several large and minor 
monasteries among which the Samphelling monastery of the Gelugpa 
school is noted. Tho monasteries of the Sakya and ^ingma schools tlfere 
are in a state of decline. To the north-east of Lithang lies !^agrong (a 
very large district). Tlie people of upper ^agrong are professional 
brigands and robbers. The lower portion of S'agrong is inhabited by 
Lithang and Minag tribes. The tract on the right bank of the i^gagchhu 
river belongs to tho jurisdiction of tho Lithang chief (under Chna). 
It contains a temple called Phod ang Ngatse, where the Indian i^charya 
Pha Tampa Bangye (the founder of tho Shichyepa school of Tibet) per¬ 
formed yoga for some time. It is said to contain the mark of this saint’s 
back printed on the face of a rock. 

From Lithang crossing the S’gagchhu if you travel eastward, you arrive 
in the extensive country of Minag, which contains the Minag kah shi 
(Gonpa) monastery belonging to the Sakya school, and the Minag Kye H 
(Gtmpa) monastery belonging to tho Gelugpa school. To the north 



26 Sarat Chandra Das —A brief account of Tibet [No. I, 

c 

end of Minag, in the viranity gt Harkho®, lies Thar thang, onee the 
temporary residenbp of the Dalai Lama. Mihag belongs to Lhasa. Te 
the east of Minag lies GyaZmo Rongs which formerly was ruled by 18 
chiefs, but at present it is divided into’ 13 chieftainships. They ai-e Cfcagla, 
■Wasi, Thokyab, Somang, Dsongag, Chog-tse, Tampa, Hoshi, Doli, Dati, 
Pabam, Gesi-tsha, Hwa Hwa, Len f-sa, Rabtan, Tsanla, Qy&l kha, and 
Donbu. The people of these places are very strong and stalwart. 
They are prone to depredatory pursuits, and are professional brigands and 
robbers roving over the whole of Tibcjt and the North Himalayan states, 
and are wild in their habits. The people of Minag, GyaZmo rong, Mili, 
though they speak a corrupt form of the Tibetan language, possess very few 
virtues of the Tibetans. In GyaZmo Rong there is a very lofty range of 
mountains called Gyalmo’mordo, and the cavern whore the great Loch- 
ava Vairochana practised meditation, and which contains his hand and 
foot-marks. 

To the south-east of Ngagchhu lies Nagsho, inhabited by a Dokpa 
tribe. To the cast of ^gagchhu lie Atag, Dsamar and Sogde, Dokpa 
tribes. To the east of those lie Gegy6 Dongpa, Dorshui Ling toima, 
(upper Ling), Pci-ikhugah, Yoishni, Rogshni, Tagrang, Hothog, Gohu- 
tsha Longulchin, Na-tsho, Gehtse, and numerous Dokpa lands inhabited 
by various Dokpa tribes. To the south «E these, and north of Chhabdo 
(Chhamdo) and Tagyab and Bah, lie the territories of the largest of 
Kham principalities, called Dege or Kham*lJeg6. The Kham people 
arrogate to themselves a high po.sitiOn among the kingdoms of the 
north. According to them Tibet, divided into 13 divisions eddied Thikor 
chusum, and Kham, divided into 13 principalities called Phodang 
chusum, and China (containing 13 provinces), are most important 
among the groat countries of North Asia. Within the principality of 
Kham Deg4 tjiere are many monasteries 'belonging to the Kahgyu, 
Salcyapa, and Ningma schools, such as JADsogchhenpa (Gonpa) monas¬ 
tery, Shichhen (Gonpa), Paynl Kathogpa (Gonpa), Situi Gonpa, and 
the monastery of Doge King, but there is no Golugpa monastery in 
Kham I>ag6. Outside of Deg6, but in its neighbourhood, there are 
several tribes, such as Dan, Khog, Ga Khog, Lingbarma, Ranag, Rasod, 
in which there are many Gelugpa monasteries, such as Chhoi Khorling, 
&o. To the oast of Dege lies the district of Honknog, where there are 
five petty states, namely Khangsar, Massi, Taggo, Piri, and Tiho j be¬ 
sides there are the monasteries of Horgantso Gonpa, Taggo Gonpa, Tareo 
Natsho Gonpa, Ja Gonsar, and others containing large Gelugpa establish¬ 
ments. 

To the east of Honkhog lies the petty state of Tongkor, after passing 
which you arrive at the province of Dome Amdo. The Kham people 
are straightforward in nature, very strong, martial, and loyal to their 
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chiefs, la faithfulness and attachmeniuthey are far superior to other 
Tibetans. Devoted to the verge of bigotry in matters of religion, they 
are uncivil, harsh, and mischievous to strangers. To their acquaintances 
they show extraord^ary fidelity, usefulness, and attachment. 

To the east of Tongkor lie Dokhog, Jikhog, and Markhog, all three 
being included within Amdo. In Dqjchog is the monastery of Dodnb- 
chhen Gonpa, which formerly belonged to the Gelugpa school. In 
Jikhog is the monastery of Jam thang (Gonpa), which belonged to the 
Jonang school till the extinction of that sect under the ^dict of the Dalai 
Lama. Markhog is the fatherland of the Golog Mussalmans (probably 
Tangyut of Colonel Prejevalsky). From there if you proceed further 
to the east for some distance, •you will arrive at Machhu Pomra (the 
temple of a deity), situated on the bank of the river Maohu, at the back 
of which is a lofty snowy mountain. There lepers are said to obtain a 
complete cure by rolling their bodies on the slope of the snowy mountain, 
and by drinking its glacial water. To the north-east of the groat 
Machhu is Arig (brigand tribe) land, to the east of which is Jogetoima. 
To the south of Joge, in the neighbourhood of Gyal Btong, ore the lands 
of five tribes called Nakhog, containing a tolerably large population. 
Both Arig and Joge are filled with a population of heartless brigands 
and robbers. To the nortH-cast of Arig land, in the neighbourhood of 
lake Kokonor (Tshononpo), is situated the sacred place of pilgrimage, 
called Tagkartal jong, in a* cavern of which there are said to exist many 
self-sprung Buddhist images, as well as some springs and small lakes. 
To some distance from it, and o*n the west, is the monastery of Ragya. 
To the south-east of Nakhog, within the jurisdiction of Ssetwan in the 
neighbourhood of Ssugpher, there are several tribes called Muge and 
Sarp, who speak a kind of Tibetan and belong to the Tibetan family. 
The lower Sarpas are not allied to the Tibetan family. ^ To the north¬ 
east of Joge, not at a great distance from it, are a few Kokonor people. 
To the south-east end of those places, and far from the Chinese district 
of Helun, lies the district of Sangkhog, in which is situated the grand 
monastery of Labrang Tashi khyiZ, the seat of the famous Lama Jamyan 
shepa Dorje. This is the best and largest of all Amdoan monasteries. 
Close to this monastery lies the celebrated rock called Gankyai Tagkar, 
which is said to be famed as the alffode of Khadoma (fairies), and to 
contain many wonderful and supernatural images of saints. To the 
south of Sangkhog lies the lower Joge, to the south of which lie Chhog, 
Gor, Tsoi, Tsay^, Thebo, Ssam tsha, Khjdge, and other divisions and 
tribes. To the east of these, and bordering the Chinese district of 
Ssetwan, lies the large Tibetan district of Chone, which contains five 
large monasteries, and block-prints of Kahgyur and Tongyur. 
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The Ghond people mostly ^semble in dress and dialect the people 
of Bahthang, Litheng, and GyaZ^Elong. To the north of Labrang and 
TashikhyiZ lies a large (tribal) district called Rongpo, which contains 
many religions establishments, caverns, and recluse monasteries,^ such 
as Rongpo Gonchhen, &o. The people of Rongpo are of a dangerous 
character. They continually caiuyf on disputes, and show groat delight 
in fighting and bloodshed. The Bon Tantriks of this place exercise 
much power, and exhibit the efficacy of their mysticism. There are 
many orders of Bonpos. Both Rongpo afid Nakhog are the largest and 
most populous of Amdoan districts. To the west of Rongpo lies Thikha, 
which is inhabited by a Tibetan as well as a Chinese population. It 
contains Jujo Lhakhang on the top of a hill (the Lamoi Dichhu), and 
several monasteries and other religious establishments. To the east of 
Thikha and Rikon, on the south bank of the gi*oat Macshhu, are Karo, 
Chhussung, Pethang, Bcdo, and Doyu, five districts, among which Bedo 
Gonpa is noted. 

Close to Doyu is the lake called Lhalun-gryu-tsho, which is said to 
be the repository of many wonderful “and sacred objects. In winter, 
when the lake becomes frozen, the ice is said to form the figure of 
Buddhist mandala (in concentric rings). The Buddhist devotees say 
that the great and small continents ol* Buddhist cosmogony are there 
represented. In the neighbourhood of these places there lives a large 
tribe of Muhammadans called Jalar, who spekk a kind of Persian-Tartar 
language. To the northward of these, following the north bank of the 
great Machhu, you arrive at Chya Khyung, the seat of Chhoije Tondub 
Rinchhen. It contains the tomb of that famous Lama, as well as the 
residence of Tsong khapa. The north of Machhu is occupied by the 
Chinese, Tibetan, Hor (Tartars) and (Lalo) Muhammadan population, 
where there ara also a few religious establishments. To the east of this 
tract lie the districts called Tantig and’Yangtig, in which Tantig 
Shelgi-Yango is a sacred place. 

.North of Chya khyung there is a hill called Tsong Laringmo, which 
crossed, ^ou arrive in the distinct of Tsongkha, in which is the great 
monastery of Kubum (Kumbum), founded on the birthplace of the 
great reformer Shar Tsongkhapa Lossang Tagpa, the second Buddha of 
the present age. On the birftiplaco of Tsong-khapa there exists a 
white sandal-wood tree, on every leaf of which at the time of the 
reformer’s birth there appeared a picture of the Buddha Senge naro 
Bupernaturally inscribed. Hence, from the circumstance af a “ hundred 
thousand images of Buddha ” having appeared on the leaves, the town 
and the great monastery is called Kumbum. Even at the present age, 
images are occasionally said to be seen divinely inscribed on the leaves 
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of the Ohandan tree and Siigpa trees of ^e grcfve. The enemies of the 
Qelugpa school say that the said images arc secretly drawn with pins 
and needles by Gelngpa monks. * 

At half a day’g march east of Knmbum lies the Chinese city and 
fort of Ssiling. Directly north of Ssiling, after a full day’s march, you 
arrive at a hill called Tagri (Tiger hi4), in which there is a fine cavern, 
describpd by Dubchhen kaZdan Gya-tslio to be one of the four wings of 
Revo-tse-nga. Proceeding further north to some distance, you arrive at 
the great monastery of GabdEJh Tam Chboi ling (the seat of Lama 
Tsanpo Nomankhan), anciently called Arado Gomang Gonpa, which at 
present is well known by the name of Sei'khang Gonpa. (This is the 
residence of our author, who is • an incarnation of an eminent Tibetan 
Lama named Tagtse chovo, who was invitocf to be the abbot of tho 
monastery.) 

The raonasteiy contains about 2,000 monks, among whom are many 
who know the Tshan nid philosophy. Thence if you proceed northwards, 
after crossing a mountain pass, you arrive at Chhu Ssang (Gonpa), 
which contains nearly 800 monkS, among whom some are versed in the 
Tshan nid philosophy. Thence if you go south-eastward for more than 
half a day’s march, you arrive at Gonlung (Gonpa), which contains 
nearly 2,00(^ monks. Formerly of Je Ohaugkya’s incarnations and 
those of Sumpa, the author of Shvo Sor Ohhoi Jung (the work called 
“ The origin of the Yellow-hftt school ”) and Thtikwan Lossang Chhoikyi, 
Nima, the author of Dubtha Sfielkyi Melong, both sacred personages, 
and several other learned men, presided over this monastery. Tlicnce 
going to tho south-east for about half a day’s march, you come to a rock 
called Mar tsang, which contains the relics of the great Lama Gongpa 
rabsal. The historical work called ISTongjung relates, that anciently 
Tsongkha district was a Tibetan district called in Chinese Tsongklia 
Ssan San Kaun. Tsongkha is now filled with a Chinese and Muhammadan 
population. Now-a-days, times having degenemted, the Tibetans and 
Hor people are gradually becoming followers of Kungfutsi and Lok yan 
(or Laotse), and the Ladak people are imbibing faith in the doctrine of 
Guru Nanak, so that Buddhism is on its decline. Travelling northward 
from Gon lung, you reach a large district called Amdo PaZri, which 
contains 50 subdivisions and contains several monasteries, viz.^ Ssun 
Shan Taglung (Gonpa), Jog rong thur Chhen (Gonpa), Chho ten than, 
Tsi Ohhoi ling, Kanchhen Semni (Gonpa), Dug-gu (Gonpa), Shvarnar 
(Gonpa), Gyayag (Gonpa), Digung (Gonpa), Hor (Gonpa), Upper Nag 
yan and Lower Nag yang (Gonpa), Mathee (Gonpa), Dung nag Jam Yan 
(Gonpa), Bangur (Gonpa), Upper Gyatong (Gonpa), and Lower Gyatong 
(Gonpa), Chhulung (Gonpa). Gelugpa monastorios are mostly subordinate 
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to Kambnm and Tsanpopa abbo^, in consequence of which those under Je 
Gampo and Phagdn, have been converted into Gelugpa institutions. Close 
to Duggu Gonpa there is a sacred place called Katong. In Lower PaXri 
there is a district called DoZdar Hor, which contain^ Dethung (Gonpa), 
Kha thipa (Gon), Lenpah the (Gon) Ashitag, and Kamalong monas¬ 
teries. Close to these lives a large tribe of China-Tibetans, within 
whose lands are Thang ring (Gonpa), Jalohang (Gonpa), <fec., besides 
Padu (Gon), Chyamba bum ling, Lokyatun, tlomo khar monasteries, 
among which Ghyambaling is celebrated for the gigantic statue of 
Maitreya Buddha, one hundred and eighty feet high, as well as a hundred 
thousand miniature images of that Buddha. A similar gigantic statue is 
said to exist in the Tam thung monastery of China. Lokyatun monastery 
contains a large image*of Sambhara (the Tantrik deity who clasps a 
female deity in his embrace). Jomokhar contains the tomb of Chyam- 
chhe Chhoi Je Lama and a complete set of Kahgyur and Tangyur, 
written in gold. On the right bank of Machhu (Hoangho) there are a 
few Chinese monasteries, such as Han Taglung Gonpa, &o. Formerly 
Chinese Hor people held the north portion of Amdo, who, joining the 
Tartars of Dolonor, carried on frequent depredations in China. In order 
to put a stop to these invasions the Emperor of China Thang Wang 
formed a treaty with Tibet, under tke conditions of which the united 
troops of China and Tibet subdued the mischievous Tartars (Hors) and 
.subjected them to the power of China. Thefaceforth almost the whole of 
Amdo became a Tibetan province. From those Chinese Hor people 
many Chinese kings had sprung, sfich as King Hor thupa, whose I’ule 
extended over half of China. 

To the north of Lake Kokonor (Tsho ngonpo), close to PaZ Ri, the 
tract is occupied by a tribe of Hor people called Sara Yugur, who are 
Buddhists. Within their lands there are Yugur-ta go (Gonpa), and 
M n g Chhu (Gonpa), and these people are said to be a sub-tribe of the 
great Yugur people, and their chiefs are the descendants of Pan Yan 
Chjng called Jurje Althan Han (golden king). Within the province of 
Amdo lies the district of Y^armo thang, which contains the lake Thi Sdr 
GyaZmo, in the bordering tracts of which there is a large tribe of Tartar 
people called Kokonor Mongol, who are ruled by 33 chiefs, most of 
whom trace their origin to the Hes’og Walgasi of right Orod (or Oeluth) 
tribe, and some of whom are said to be the descendants of Khal kha and 
Thume kings. In the centre of Lake Kokonor there is a hill called 
Mahddeva, on the top of ^hich are several places of sanctity, the 
principal of which is the Dub phug (cavern), where Padma sambhava 
(Urgyen Rinpochhe) is said to have meditated for the good of the 
wprld. In Kokonor province there are several monasteries, among 
which Tva tshang gon and Serthoggon are important. 
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St'td's Window or Buddha's Shadow Gaie.—By S. J. Cockbuen, Esq., 

M. A. S‘ Bengal. 

Siitd’s window }S an ancient Buddhist hermit’s cave, cut into the 
vertical face of a precipice 50 feet high. This precipice forms the scarp 
of the classic hill of Prabhasa, Allahabad District. 

On the 27th of March 1885 I paid a Visit to the hill to examine its 
geological structure, suspecting the proximity of Lower Yindhian strata. 
In the coarse of my rambles* on the hill I arrived at the modem Jain 
temple of Paras’ndth, which is built on a platform immediately below the 
scai'p, and has a stone staircase loading to it from the very foot of the 
hill, an ascent of possibly 200 feet. Observing a rock shelter on the 
brow of the precipice overhanging the temple, with indistinct traces 
of scroll writing in the shelter, I proceeded to carefully scan the 
face of the cliff with my telescope, and in the course of my search, 
alighted on a small, and seemingly well-preserved rock-cut inscription 
of seven lines immediately above the door of an artificial cave, hewn in 
the face of the precipice. This insdHption I at once saw was in the A4oka 
character, my previous ^study of the Geology and Anthropology of 
the Bbarhut railing having familiarized the form of the letters to my eye. 

The inscription is invisible to the naked eye, when its position has 
not been previously ascertained with the telescope. This accounts for 
its having escaped the searbhing ken of General Cunningham and his ^ 
trained assistants and staff of ckapprassis who wore often located for 
months at the adjoining village of Kusam, the ancient Kau^ambi, searching 
for coins and inscriptions and paying large amounts for the same. In fact 
General Cunningham had been more than once within 150 feet of the 
inscription without noticing itj and it appears to me that his Dragon’s cave 
(see Archmological Survey Reports, Vol. XXI, Part I, p. 2^, is merely a 
rock shelter, though the allusion to the windows renders it just possible 
that the cave seen by him is that described by mo. 

I was not a little elated at my good fortune, but it has cost mo tun 
days out of my privilege leave and half a montli’s salary to make the 
eye-copy of the inscription which I now submit to the Society. 

I copied^ one line of the inscription on the occasion of my first visit 
and submitted it to Dr. Hoemle who very kindly obtained me the loan 
of an astronomical telescope from .the Principal of the Hooghly College, 
by means of which I have been enabled to make the present copy. I 
have further promised that Dr. Hoemle •shall have the first right -to 
make the first reading of the inscription.* 

1 revisited Pi*abhaBa on the 26th of November and devoted the 27th 

* [See Proceedings for March 1887. £(!•] 
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and 28th to copying the inscrintion. This I did letter by letter revising 

the work 8 times. 

< 

Description .—The cave has one main entrance, a window about 3' x 2' 
with a stone jamb of a lighter coroured sandstone let in. Frgm this 
evidently swung a wooden door. The top of the window is about 4 feet 
from the top edge of the precipice^ To the west of the window, at a dis¬ 
tance of 4 or 5 feet are two* small windows of iiTegular form, evidently 
intended to let in light, and thus produce a shadow within the cave. 
The thickness ,of the outer wall hercasoems to be 7 inches. Owing to 
its inaccessible position I was unable to enter the cave, or make accurate 
measurements. The presence of numerous swarms of tho Bhaurd* or 
wild bee added much to the danger of tl^e undertaking. It was possible 
that a swarm had possession of the cave itself, atid I had not sufficient 
confidence in the native boatmen, or in their tackle, to have myself let 
over tho face of the precipice by a rope. A platform might, however, 
easily be constructed, by which both inscription and cave could be clearly 
examined. 

I succeeded in feeling the whole of tho inscriptionf with my hand 
by lying down and having my legs held, while I hung my arm and 
shoulder over the precipice. I was thus enabled to darken tho letters 
with a lead pencil and pass a wetted to^yel over the inscribed surface which 
I polished briskly with my hand, thus improving the lights and shadows. 

It occurred to me that a large looking-glass, tied to poles and 
' hung vertically a few feet in front of the insenption, should reflect the 
letters truly if held square. I accordingly put the idea into practice, 
but of course got the image reversed. I, however, found that I could get 
a better view of tho letters with the largo telescope than I could from 
tho reflected imago. The inscription might easily be photographed 
thus. 

• Tho accompanying sketch will give an idea of the position of 
the cave. Tho interior is of course unknown to me. It will be observed 
that there is a rock shelter above tho cave. The floor of the rock shelter 
forms a ledge a yard wide. On this ledge a long flat shallow groove has 
been cut in the rock evidently for the reception of a metal bar. 
Within the groove and also without it are sundry si^all deep holes 
cut in the rock for tho insertion of metal pins and staples which 
were probably fixed with lead. From the metal bar, I would suppose, 
depended a chain ladder with a small platform below, to gain access 

* More than once an angry swaim swung past the face of the cliff, when our 
voices were raised, and it would bo nearly certain death, were they to attack men 
in this position. 

t There are also sundry letters carved on the lintel apparently of later date. 
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to the cave. I have attempted to recojhstract this ladder, and I would 
suggest that the Government took steps to replace it. The hill is 
one of the most remarkable objects in the Allahabad District and will 
some day form an object of attraction to tourists. 




Ideal section of Sita’a 
window or the Buddhist 
Dragon cave. 

A Rock shelter. 

B Groove on metal bar. 

C Ideal reconstruction of 
chain and ladder. 

D Stone window frame. 

E Cave (depth beyond 3 feet 
unknown). 

F Prabhasa inscription. 


The inscription is carved on a suntcen, and once polished surface, 
which is a part of the natural rock and resembles a tablet lot in. 
Tht tablet measures 13^''' in length (measured) by 7 or 10 inches in 
wid \ (by estimation). Each letter is on an average one inch long 
(measured). The position of the tablet is above the left top corner of 
the main entrance window of the cave, and it is to be seen in the section 
given. The letters are in a surprisingly perfect preservation, con¬ 
sidering their great age, and are carried to the depth of 3'G of an inch. 
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The folloYi^ing table will show the dtate of preservation of each 
letter and what seemed to me lost. . * 


BBDPPBPBP 
. 1st 1. 2. 3. 4. 5. 6. 7. 8. 

• P P P P P P P 

2nd 1. 2. 3. 4. 6. 6. 7. 

PPPPPPPP 
3rd 1. 2. 3. 4. 5. *6. 7. 8. 

PPPPPPPP 
4th 1. 2. 3. 4. 5. 6. 7. 8. 

PPPPB.PPP 
6th 1. 2. 3. 4. 5. 6. 7. 8. 

BBPDDDDP 
6th 1. 2. 3. 4. + "b d” 8. 

PPPPPPPPPP DDDP 
7th. 1. 2. 3. 4. 6. 6. 7. 8. 9. 10. 11. 12. 13. 14. 

Note —D stands for doul^tful. BP for broken. P for perfect. 


Lost one. 


Two lost. 


None lost. 


Two lost ? 


None. 


3 or 4 lost. 
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History .—I would identify this c^e with the lofty stone cavern of 
a venomous dragon, in which Buddha was supposed to have left his 
shadow, and the spot visited by ’Hwen Tbsang in the seventh century. 
The permanent character of the colossal ruins of Kosambi and the hill 
of Prabhasa should afford a valuable standard for the determination of 
the exact length of the Obineso Li. •Hwen Thsang mentions that the 
cave is 8 or 9 li to the south-west of Ko.sambi. This bearing is, how¬ 
ever, erroneous as the hill bears north-west from the Bhil (or stupa). 
General Cunningham at first supposed the cave to have been carried 
away by the encroachments of the Jamnii (A. S. R. Vol. I, p. 311.) 
He subsequently seems to have found a cave (Vol. XXI, Part T, p. 2.) 
But it seems to me from the reference to the three standing Jain figures 
cut in the rock, that he alludes to a rock shelter behind the temple, and 
immediately below these three figures. Ho says, “the cave is artificial 
and is simply an old quarry with a pillar left in front for the roof.” 

Sita’s window on the contrary is one of the most perfect and typical 
rock-hewn caverns in existence. ^With a small and perfect door it has 
evidently considerable internal capacity and a lateral internal extension 
of at least 6 feet. The owter wall is without doubt the natural face of 
the cliff. The cave is hewn in hard grey quartzite, as is of course also 
the inscription. It forms a perfect cysk, with one small entrance and 
two apertures about 8" square to admit of light. The irregular form of 
these apertures is, I consider, thc,bcst proof that this cave is that in 
which Buddha left his shadow, ag the irregular apertures might well be 
constructed to throw a shadow within, having the human outline. 

The cave is, as before stated, 150 feet to the north-east corner of 
the Jain temple of Paras’nath, and it is difficult to understand how any 
one could overlook it. I have clearly been able able to see the window 
from a distance of three miles.. 

The cave is now known to the people as “ Cheta Mata-han Roseiya,’* 
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Tlip ^fwt Dynasty qf^ Persia. ( With four plates of unpublished 
coins.)—By B. E. Oliver, M. I. C. B., M. R. A. S. 

The present is an attempt to give an historical outline of the rise 
and fall of another, and much better known, Muhammadan dynasty, 
this time of Persia. In tlie case of some of those dealt with in a 
former paper* the material available was so scanty, it might almost be 
said that no reliable histoiy exists ; and little is possible beyond a gradual 
building up with scattered fragments and occasional discoveries, nu¬ 
mismatic or otherwise. In the present case the material is ample, is 
generally reliable, and perhaps it may be added, is fairly well-known. 
Moreover it has been in the hands of so many experts, bo one but the 
most eminent performer woulSl be justified in another attempt. In 
most histories of Persia is to be found some notice of the ^afwif 
dynasty, in Malcolm’s splendid work the review is more fully ^tendled, 
and in the volumes of Hanway the story, more especially of its decline 
and of the rise and fall of the famous Nadir, is graphically told at 

• J. A. S. Vol. LV, Part 1,1886. 

t There is some difference of opinion as to the proper spellings of the name and 
to its meaning. Malcolm writes Suffeea or Sooffees, and assumes them to belong to 
the sect of mystic or philosophic deists of that name. This, Vambery points out, is 
incorrect. He writes the word Seji. $afiu<d-din was famous as a devotee, but he 
was not necessarily a believer in Swjiism or Tafawwaf as it is elsewhere called by Mu¬ 
hammadans. The name on the inside is clear A^.^afwi, and from Isma’il to 

Snlaimin they so dsooribe themselves. [The name should rather be trsnsliternted 
af-^afmo(. Ed.] 
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length by a contemporary,* and bq far as Nadir’s court is concerned, an 
eye-witness. 

Soon after Shah Isma’il founded the dynasty, Europeans appeared 
on the scene. In the memoirs of those gallant heights. Sir Anthony 
and Sir Robert Shirley, who went to Persia in the enterprising days of 
the groat Queen Elizabeth, the former of whom took service under the 
first ’Abbas, and the latter of ^hom went as the Shdh’s ambassador to the 
Court of James the First; in the account of Father Krusinski, the 
Procurator to the Jesuits who was at Isfahan for twenty years, from 
Shah Husain to Ashraf (1705 to 1725 A. D.) ; in the tracts of 
Chardin, Tavernier, de Valle, da Silva, Herbert, Thcvenot, and others ; 
and in the vernacular histories, like the Zuhdatu~UTawdrtkh of Qutb 
bin Ismd’il, an officer of some eminence at the Court of ’Abbds the 
Second, are to be found accounts more or less complete, covering a 
greater part of the entii’e dynasty. These dynastic sketches, however, 
as I have previously said, do not pretend to be more than the outlines 
of history—subject to any subsequent correction or modiBcation, before 
they would even be capable of any "detailed filling—and in the case of 
the ^fwis it is necessary to condense rather than to amplify. 

In the subsequent pages I have folloA^ed mainly Malcolm’s History 
of Persia,* Jonns Hanway’s Travels,f* and Mr. Stanley Lane Poole’s 
tables for contemporary dynastiesf. But cvjen in the case of a dynasty 
so well-known, there are still mauy^ details, historical, geographical, 
and certainly numismatic, required to make any history complete. 
More information is wanted in regard to the fortunes of the secondary 
houses, some of whom at times exercised considerable power; the 
limits within which the various piinces mled at different periods; 
their range of mint cities; and the identification of others no longer 
recognisable. * No doubt the comparison pf a sufficient number of their 
coins might enable the territorial limits of individual princes to be very 
approximately fixed, though how little can be done by one observer 
mfly be judged from the fact that out of seveml hundreds of coins sent 
to me for examination by various friends, I have only met with one 
specimen of the ’Abbas whose rule was so famous in Persia for nearly 
forty yeai’S, while I have seen,half a dozen of ’Abbds III., a baby who 
occupied a nominal throne for less than four. But among the readers 
of the Jouxuial are most probably others who can add largely to the 

list, and who if so dispo^d might contribute the most valuable data. 

• 

* 2 Volfl. London, 1816. [A free Persian Translation was published by Mfrz^ 
Ismfii’l |jte.irat, Professor of the Elphinstone College in Bombay, 1872. Ed.] 

f 2 Vols. London, 1763. 

} In some oases 1 have used Erskine and occasionally Yambery. 
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Possibly for such the following sketph of tho dynasty may, for the 
purposes of comparison, prove useful. 


The collapse of the Timdrian Binpiro.in Persia was followed by the 
establishment for a while of the Kurdish Turkmans of the Qar^ Ku- 
yunli or “ Bloch sheep, ” and the^ Aq Kuyunli or “ White sheep,** so called 
from the figures borne on their respective banners, ^he former had 
been established in A'sarbaijan by Qara Yusuf about 810 H. (1407 A. D.), 
and the two were united by Uzau Hasan the ruler of Diyar Bakr about 
874 H. (1469). The latter who to birth and ambition added excep¬ 
tional valour and much ability, made himself master of Persia, and 
might have gone near to establishing an empire had not his ambition 
led him to quarrel with Turkey, and bring on himself a signal defeat. 
From his death, in 883 H., the country was a prey to constant anarchy, 
sons, grandsons and nephews all struggling for his territories or parts 
of them; and for a quarter of a century Persia was longing to welcome 
once more any strong rulSr. At last tho time came, and in the shape 
of Shah Isma’il, the man. ' ^ 

IsmX’il the first, 905—932 H., or to give him his full title, Abd-l- 
Mnmffar Shah Isma’il Bahadur Kban as-Safwi as-Sultdn al-'Adil al- 
Kamil al-Hadi al-Wali, the first of the Safwi dynasty, is said by some of 
his more enthusiastic countrymen to have traced his descent from Mtis4, 
the seventh Imam. He was more probably of Turkish origin, descended 
from one of the seven Turkish hordes living west of the Caspian, who 
assisted his rise to power.* His more immediate ancestors had been 
settled at Ardibil, and were undoubtedly regarded mostly as holy men, 
some even as saints. The 'first of the family with any considerable 
reputation was §afiu-d-din Ishiq, “ the pure of the faith,** a philoso¬ 
phical devotee from whom the dynasty takes its name. To him suc¬ 
ceeded ^dru-d-din, “ the pre-eminent of the faith,** who with his descen¬ 
dants acquired the greatest reputation for sanctity. Ismd’il himself, if 
on the one side he was the representative of a family of saints, was 
on the other the descendant of a race of'warriors, for his grandmother 
was the sister of Usan Hasanf, the above-mentioned chief of the Aq 
Kuyunli Turkmans, and his mother a daughter of that famous leader. 

* These tribes or Ilyats were named UstdjaKi, Shimlu, Nikfilu, BahIrM, 
?a-l-Qadr, Q&j&r, and Afshir. They wore a peculiar dress and a red cap, from 
which they were called Qazalb&sh, goldeix*headed. [See Malcolm, vol. I, p. 602, 
Transh, vol. I, p. 168. Ed.] 

t Ruled 871 to 883 H. 
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His £aiher J^idar was killed while attacking the province of Shirw&n.* * * § 
His eldest brother was killed m GiUn, to whidh district the sons of 
Haidar had fled, and the second died, when Ism&’il, the third son, was 
a child. Not much is known of him until he is 14^ears old, when he 
appears at the head of his adherents, marching against and defeating 
the ruler of Shirwan in 905 H.» The next year, 906 H. he defeated 
the Aq Kuyunli chief Alwand,t who had attempted to crush him; and> 
making himself master of the province of Azarbaijdn, established his 
residence at Tabriz. In 907 H. he niarched into *Ir&q and defeated 
Sultan Mur&d^ the last of the Aq Kuyunlis, near Hamaddn, and in 
908 H. became the acknowledged ruler of Persia. It is unnecessary 
to enter into the detail of the conquest of Ismd'il. The first few years 
were spent in subduing the provinces of Persia that resisted his 
authority. Then came the quarrel between the orthodox Sunnis as 
represented by the tJzbak Shaib^nS, and the Shi’ah sect under Isma’il, 
brought on not a little by the arrogance of the former, whose hand was 
against every man, and whose life was a continual struggle with his 
neighbours. The Shi’ahs had long been i-epressed and cruelly perse¬ 
cuted, and when opportunity came for revenge jn the shape of a power¬ 
ful leader, reared in a strong belief in the sacred name of *Ali, and 
the twelve holy Irauras, who formed a kingdom, and made the formula of 
Shi’ah his battle cry, they wore ready enough for reprisals. Ismd’il was 
not slow to take advantage of this enthusiasm, and to turn the swords 
of the tribes to the extension of hw^Empire. He attacked and took 
Baghdad and the surrounding territories. He then marched to Mashhad 
and to Merv, close to which city, at Muhammaddbad, 10 miles away on 
the banks of the Murghab, he, in 916 H., entirely defeated Shaibdni, who 
was killed in the field. Wintering at {lir&t, he advanced to BalMi, 
invaded MAwardu-n-Nahr, skirting the Parqpamisan range by Maimanah 
and Qar& Robat (917 H.), and practically annexed the whole of KhurA- 
san and Khwarazm. the Oxus thus becoming again for a short time 
the' boundary between Ir&n and Tur&n. Of his embassy to Bdbai*, the 
assistance given by him to that prince against ’tnxiiidu-lldh,§ and of his 
doings in Khurasdn. a detailed account is given in Erskine. On the 
whole he was successful, but in 920 H. he had to encounter a more 
powerful enemy in the form of the ’Ugmdnli Sultdn Salim (I from 
Constantinople, by whom, after a desperate battle, he was completely 

* West of the Caspian. 

t Bnled 906 to 906 H. 

X Baled from 908 to 906, and again fr(uu 907 tc 908 H. 

§ Then the General of ECohkdnji. 

II Salim bin B^jazfd reigned 918 to 926 H. 
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defeated on the borders of A'sarhaijAn,—^a I’everse that affected him so 
mach that he is said to have never smiled again. Beyond the glory of 
defeating Isma’il, and the plander of his camp, the Turks reaped little 
profit, #bnd on the d^atb of SaUm, tsma’il crossed the Arazes river and 
subdued Georgia. This was the last of his conquests, for he died on 
Monday the 10th Rajah, 930 H. at Ardibil, where he had gone to visit 
tlie tomb of his father. 


XAHMiflP THE FiasT 930 to 984 fl. 

When aucceedcd his father he was ten years old, and 

for long was necessarily in the‘hands of his ministers. He had hardly 
ascended the throne before he was involved in a war with ’Ubaidu-llah 
the Sbaibani, the most powerful of the Uzbaks, though not the 
actual ruler till some 10 yeara after. A war, or succession of wars, 
lasted through almost the whole of a reign exceeding half a century. 
The Uzbaks had obtained possession of Mashhad,* defeated the Pei'sians 
near Bastdm 932 H., marched to Balkh 933 H., and advanced and laid 
siege to Hirat 934 H. Tjie Persians, however, collected a large force of 
veteran troops, and under the new king, aged 15, beat off the Uzbak 
general, raised the siege of Hiil&t, and in 935 H.f signally defeated 
’Ubaidu>llah near Jam, with, according to Babar’s memoirs, a slaughter 
of the most enormous numbers. Soon after this X^hraasp’s affairs 
recalled him westward again. In Baghdad a chief of the Kurds had 
usurped the government, and in Azarbaijan itself the Qazalbdsli 
chiefs had fallen out. The tribes of Sbamlu and Tukulu were at open 
T/ar, and Alanu Tuklu had called in the aid of the Turks. While 
mdsp was settling matters .in the west, the Uzbaks in the east were 
not slow to take advantage oi the internal disturbance, ahd in 937 .H. 
again invaded Khurasan, Astarabad, Sabzwar, Mshapiir and Mashhad 
falling under their sway, while Hirat w^as invested to the great distress 
of the inhabitants. The rebellions tribes quelled, Tahmasp sped a^ain 
to the rescue, and to the I'elief of the Hiratis spent the winter of 
938 H. thei'e. In the spring of 939 H. he was even proposing to 
retaliate by invading Mdwarau-n-lTah];, when be was compelled to 
hark back to meet SulaimAnJ from Constantinople who was invading 
his kingdom, had taken Tabriz, occupied Baghdad, and but for the 
severity of the season would have reduced Sultaniyah. XB’bmasji's 
active measures, however, compelled hiiii to retire and in 940 H. to 

* And the old town close to the modem Mashhad. 

t 10th Mntaxxam. 

t Suleiman bin Salim, reigned 926—97-4 H. 
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abandon bis conquests. In 941 *11. brother S4m Mirzi, who 

Lad been left as goveraor of Hir4t, rebelled, but fled on tbe former’s 
approach across the Oxus, and subsequently to Qandahar. To recount 
these constant moves of the pieces backwards and* forwards aoibss the 
Khur&sAn chess-board is monotonous, but it must have been much 
more so for Khuris&n and its people, the changes being rung between 
plunder by Uzbak and Persian, and persecution by Sunni and Shi’ah. 
The city of Hir&t and the misfortunes of its luckless inhabitants would 
alone require a volume. Again in 942 H. it was taken and pillaged by 
’Ubaidu-llah, and the Shi’ahs had to suffer. In 943 H. Tahmdsp re¬ 
gained it, and the Sunnis bore the brunt. Sultan Muhammad Mirza, 
a young prince, was made governor. 

At one time Tahmasp extended his power as far as Qandah4r, at 
another 955 H. the Turks were masters as far as Isfahan, and for some 
years war with the latter continued. Ultimately the anarchy which 
prevailed in the Turkish empire ensured the peace of Persia; and the 
death of ’Ubaidu-ll&h rendered the Uzbaks less troublesome. In 960 H. 
Tahm&sp subdued Georgia, and took some unimportant cities in Asia 
Minor, but shortly after gave over charge of his armies to his generals 
and settled down at Qazwin, which he mad® his capital. The reign of 
Tahradsp, as Malcolm remarks, owes much of its celebrity to the truly 
royal and hospitable reception he gave to .the Emperor Humaylin, a 
full account of which may be read in Erskine. This was in 950—51 H. 
Tahmasp died in 984 H. at the ago of# 64, after a reign of 53 years. 


IsMX’fL THE Second 984—985 H. 

Tahmasp left a large family. Haidar, the favourite of five sons, 
who had been ty3pt at court while his brothers were employed elsewhere, 
seized the palace and proclaimed himself king, but he neglected two 
very important matters—to seize the treasuries and secure the support 
of the ladies. The neglect of the latter promptly brought* him into the 
toils of TTdhmasp’s favourite Sultanah, Pari-Khan KhAnam, the sister of 
Shamkbdl, chief of the Chirkas tribe, by whose intrigues ho was mas¬ 
sacred, before his friends could assemble, and his brother Isma’il, at the 
time impiisoned in the Fort 6f Kahki, was immediately proclaimed 
king, 984 H. 

Coming straight from a prison to a throne Isma’il’s short reign 
was a brief record of debauchqpy and crime. His first act was to direct 

• [Malcolm, Vol. I, p. 514, spells the name Pari-Khan Khdnum, but the Persian 
Translation makes it Pari-Jdn ^dnam, which is probably the correct form. 
Malcolm, ibid., spells the name of the fort Kdhhe (Tronsl., p. 172, hahk), and 
■ays, it is believed to be the modern SheaMh, (Transl. shfshah). Ed.] 
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the massacre of all the royal princes,at Qazwin, save one ’AH Mirza, 
whose eye.s he put out. Xa^^a^sp’s eldest son Mul^ammad had, owing 
to a natural weakness of his eyes, been supposed incapacitated for the 
succession. As abave noticed, he had been made governor of Khurasan, 
and subsequently had gone with his eldest son Hamzah to Shiraz, leaving 
an infant son ’Abbds, as nominal governor of Klmrasan under a regent. 
Isma’il now sent off orders to Hirdt and Shiraz for the immediate 
massacre of Muhammad and all his family, but hardly had the mandate 
for the murders been dispatclied, when a breathless messenger sped 
with the news that Ismd’il himself was dead. A midnight debauch, 
with a seller of sweetmeats for a boon companion, an unusual quantit}’ 
of liquor, with too much opiuih, and the king was found dead in a room 
at the confectioner’s (985 H.). 


. Mohammad 985—994 H. 

On Isma’il’s death Muhammad, often called KUmdabanda '‘tlw 
slave of ” was instantly proclaimed king (hddshdh). His first act 
was to put to death Pari^Khdn lOddnam,* and the Chirkas chief, and his 
next, to entrust the charge of the empire to a somewhat able Wazir, 
Mirza Sulaiman, a man whom he subsequently sacrificed. Muhammad’s 
whole character was as weak as his eyesight; he was dissipated and a 
coward, and under his feebre rule the empire of Tahmasp began rapidly 
to fall to pieces. The year following his ascension, 986 H., saw Persia 
invaded by the Turks, the Uzbaks, and the Qipchaq Tatai’s. Affairs in 
Kh urasan fell into the wildest anarchy, and in 990 H. the nobles there 
advanced to UTishapur, and proclaimed his son ’Abbas the king of 
Persia. Muhammad’s first qampaign was an ineffectual effort to take 
Turbat. His next the siege of Hirat defended by ’Abbas 991 H., where, 
notwithstanding he handed ovfer the Wazir Sulaiman to ^e vengeance 
of the Qazalbdsh chief, he entirely failed to establish his authority. 
In 991 H. his cruelty had involved him with the Turkman tribes of 
Tuktilu, and in 993 H. these internal troubles encouraged the Constanti¬ 
nople Sult4n|| to invade Persia, whose general ’Usman Pasha succeeded 
in taking Tabriz, Muhammad’s own tribal chiefs refusing him aid. 
Hamzah Mirza, his eldest son, to some extent extricated his weak father 
from his difficulties, compelled the rebel chiefs to submit, and by 
reprisals forced the Turks, whose general ’Ugm&n was dead, to consent 
to peace. But in 994 H. ^amzah was unfortunately stabbed by a 
barber, and Muhammad’s power practically terminated from that date.f 

• [See note on p. 42. Ed.] 

t Murad III bin Salfm 982 to 1003 H. 
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Khnraaan was practically independent all through his reign. Two 
powerful Qazalbdsh chiefs, ’Ali Quli and Murshid Quli Kh dn nominally 
protected 'Ahbds, but were really, rival powers. Ultimately they fell 
out, fought, and Murshid was victorious. On ^amzah’s de^th he 
marched with ’Abbds to Qazwin which the two took possession of with¬ 
out opposition ; Muhammad simply disappearing from the scene, deserted 
by every one. “ His inefficiency,” says Malcolm, “ was so mai'ked, he 
was probably permitted to die a natural death.” At any rate he drops 
out of history. 


'Abbas the First 994—1037 H. 

'Abbas was now strong enough to get rid of Murshid Quli Shdn, 
which he did in the usual way, by slaying him, and taking full powqr 
into his own hands. Almost as soon as he had left Hirat, the Uzbaks 
boseiged it, and though in 995 H. ho mai*ched to its relief, ho had to 
return to his capital without effecting his purpose ; for he had to 
hurry back to Georgia where the 'Usmaniis threatened him. All 
through the history of the time difficulties with the Turks in the west 
were invariably echoed by the Uzbaks in the east, and vice versa. 
The marching and countermarching must-hai’^e occupied most of the 
ruler's time. 'Abdu-llah !0ian,* the Sliaibani, no sooner heard of Western 
difficulties, than ho moved on the sacrod city of Mashhad, entrusting the 
command of his army to 'Abdu-l-Mumiu TTh Anj-f- then governor of 
Balhh* 'Abdu-l-Mdmin was a thorough savage, and when in 996 H. the 
holy city of the Shi'ahs fell into his hands, it was literally given over 
to the furies. The Uzbaks spared neither age nor sex. The sacred shrine 
of Tmam HtzA, the richest and most celebrated in Persia, was deluged 
with the blood of philosophers and peasants, children and old men. 
Massive gold and silver candelabra, jewelled armour, priceless copies 
of fhe Quran, and precious relics of every description, the accumulated 
offerings of pious pilgrims for three centuries, were reraox’selessly 
pillaged. Even the ashes of the dead were not spared, Tahmasp's 

Through the Shaibani line back Through the Ashtrakhin line back to Jdji. 
to Juji. I 

I I 

Iskandar 968— 991. Y4r Muhammad. 

--.I--. i 

> > I 

* ’Abdu-llah, 991—1006. Zahri J^&nam marries —— Jan. 
t ’Abdn-l-Mdmin, 1006. 
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being torn from tbeir grave and soatteied td the winds by infuriate 
Sunnis.* Meanwhile ’Abbas was lying ill at Tihrdn, and for some 
time after his recovery was too much occupied to take any vigorous 
action in !g^aras&a, a largo part of which remained at the mercy of 
’Abdu-llah fShaibdni). He had in 997 H. to put down a rebellion in 
Pars, where one Ya’qdb had shut himself up in the fort of Istakhi** from 
whence he returned by Yazd to Qazwin, ih 998 H., to watch the Turks 
on the Tiflis frontier, and in 999 H. to reduce the province of Qilin ; and 
it was not until about 1004 H. that ho was able to commence active 
operations against the Uzbaks. He first took Sabzwdr and Mashhad, 
and later Hirat, near which place he at last forced the Uzbaks, under 
Tahir ICban,t to fight, and defeated them with great slaughter, the 6th 
of Muharrain, lOOG H., Prince Din Muhammad and great num¬ 

bers of theii’ leaders being among the slain,—a victory that gave Khiirii. 
san a long rest. 

In Transoxania the dynasty of Ashtrakhan had just, 1007 H., 
succeeded the Shaibanis, the first of whom, Baqi Mul^ammad,§ united 
both houses. Din Muhammad, the elder brother, had been slain by the 
Persians, but the youngs, Wali,|| established himself at Balkh, now 
reputed little bettor than a collection of mud huts, but then spoken of 
as “ the Mother of cities.” About 1011 H. the Persians would seem to 
have suffered a severe defeat at the hands of this Bdqi Muhammad, a 
defeat from which, Vambery says, /Abbas escaped with difficulty. The 
principal object of 'Abbas in the ^'ransoxus direction would, however, 
seem not so much to have been conquest, as the establishment of a good 
understanding with the rulers of Bukhara. We find him afterwards 
assisting Wall Muhammad with a large Persian army against his nephew 
Imam Quli,«ir and though unsmjcessful, he eventually established peaceful 
relations on the Oxus, which lasted the whole of his reign. The tomb 
of Imam 'Ali Ra^a became more* than ever an object of devotion to the 
pious, the priceless diamond 'Abdu-l-Mdmin had looted was restored, 
and 'Abbds, by way of showing his own piety, walked on one occasidh, 
accompanied by all his staff, from I§ffahan to Mashhad. 

* Bee the most interesting detailed account ki Vambery’s Bnkh&ri. 
t A nephew of 'Abdu-llah. This fight took place just before the dynasty 
clased with Pir Muljammad U» i“ 1007 H. 

’Abdu-llih, 991—lOOC. Zahr& Kh inam marries —— Jan. 

I I I 

% Din Mubmd. § I. B4ql Mubmd., 1007. || II. Wall 

_ 1 _ Muhmd ., 1014. 

^ III. Im4m Qnlf, 1017. IV. N&dir Mul^ammad, 1050. 
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WTiilo ’AbMs was extending his territories in the direction of, if not 
on occasion actually as far as, Balkh, his generals, operating along the 
Persian Gulf, had conquered the ishind of Bahrain and brought under 
subjection the Province of Lar from Shiraz to Gambrun, or Bandar- 
’Abbds, as it was afterwards called. The year 1012 H. found him strong 
enough to commence a long contemplated attack on the Turks,* in 
order to recover the lost provinces of Persia. He began by capturing 
Nahdwand,t following this up by the capture of Tabriz in 1013 H., and 
frwdn in 1014 H., in which year he fought a groat battle, 60,000 Persians 
to 100,000 Turks, according to Anthoino do Corvea, and won a most 
complete victory. After this the Turks never again rallied during 
'Abbds's lifetime, and were successfully driven from Ajsarbaijan, Georgia, 
Kdrdistdn, Ba gh dad. Mansil and Diyarbakr, including Najaf, Karbala, 
and other places sacred by association with the remains of the Khalifah 
'Ali. Of the recovery of Hurmuz from the Portuguese, his alliance with 
the Emperor of Dehli, his relations with European powers, as told by 
the Shirleys, and his general character, particulars are all to be found 
at length in Malcolm. He is almost invariably esteemed by Persians as 
one of their very greatest kings, and to his long and successful reign are 
popularly ascribed nearly all the fine works that exist in that country. 
Ho enlarged its boundaries in every^ direction, and maintained all his 
acquisitions intact till ho died. “ He gave,” says Hanway, “ a martial 
spirit to the people, polished their manners, and brought the governors 
of the Provinces, who were before in a great measure independent, into 
subjection.” But his reign was maikcd by the most unhappy suspicion 
of his own children, and the most barbarous cruelties to them. He 
caused the eyes of the two youngest to be put out, and the eldest to be 
murdered, a crime for which he repented in bitter tears, made the 
executioner of" the eldest bring in the head, of his own son by way of 
punishment, and finished by inviting all the Lords who had excited his 
jealousy against his son to a feast, where lie mixed poison with their 
wiAe, aqd watched them expire in his presence. Leaving out of the 
questions this treatment of his own family, there is no doubt he was on 
occasions cruel to a degree, not merely to enemies, but to his rebellious 
subjects. Allowances must at .the same time be made for the unsettled 
state of the kingdom and the customs of the country, which even to 
this day make the sovereign the director of all executions. Probably 
rebellion was rife, and sedition required stem examples. While affect¬ 
ing great piety and making pilgrimages, he dearly loved the bowl and 
made much love to the ladies. He hated the Turks, but was tolerant to 

* Muhammad III bin Mnr£d, 1003 to 1012. 

t 40 mUes of south of Hamad&u. 
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Ghiistians. In his own family ho seemed to harve fits of absolute mad* 
ness, but he was substantially a good ruler to his codntiy. He made 
several wars, but he finally established a tranquillity unknown for cen¬ 
turies, and as Chardin observes, “ When this great Prince ceased tq live 
Persia ceased to prosper.” 

He died on the 23rd Jamada-1-dla, 1037 H. in his favourite palace 
at Fara^abad in Mazandaran at the age of 70. He had been nominally 
inilor almost from his youth, and was sovereign of all Persia for 43 
years. 


’ SAFI. 

To the great ’Abbas succeeded a series of weak and debauched 
monarchs, who may bo briefly dismissed. Hitherto the Safwis had 
mainly been brought up as soldiers; henceforward as a rule they were 
taken from the seclusion of the harem. Reared among women and 
eunuchs, they proved effeminate and incompetent, with no experience 
of government or capacity for war; and, as was to bo expected, the 
power of Persia rapidly declined in their hands. For some years the 
nation lived on its reputation, but every season saw its decline, and 
almost every reign witnessed provinces lost. Sdm Mirzd, the son of 
the murdered Safi, succeedec^ his grandfathei*, as Shdh Safi. Brought 
straight out of the haram at 17, ” where,” says Hanway, “ he had no con¬ 
versation except with eunuchs, was taught nothing save to read and 
write, and allowed no diversion other than shooting with a bow or riding 
in the garden on an ass,” his thirteen years of reign were a succession of 
barbarous cruelties. He began by ordering the eyes of his brother to 
be cut out, his blind uncles to be cast from a rock, the leading minis¬ 
ters to be either blinded or executed, and a batch of ladies of the haram 
to be buried alive. Some authors include among these his mother, and 
Tavernier says, “when in his cups he stabbed his favourite ^neen.” 
Finally he ordered an iron to be run across the eyes of his own son, 
’Abbas, an order which the eunuch humanely carried out with a cold 
instead of a hot one. Imam Quli, the geperal of his grandfather, the 
conqueror of Lar and of Hurmuz, was among his subsequent victims. 
Once more the TJzbaks invaded Khurasdn. and Qandahar was lost. The 
Turks under Murdd,* returned to A'zarbaijan, and recaptured Baghdad. 
1044 H. But even a bad king cannot at onCe ruin a disciplined army, 
and less mischief was done than might have been expected. Safi’s 
object appeared to bo to destroy his aristooiacy, by whom he was even 

* Mur^ lY biu Ahmad, 1032 to 1049 H. 
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more despieed than dreaded. Not a little of hie ernelty was due 
to cowardice. 'Abandoned to sensuality, he trusted his afEairs to 
ministers, whom he was equally ready to destroy the moment his suspi¬ 
cions were aroused. Yet in spite of all this, so great bad been the power 
of his predecessor, that ho reigned, with the above noted exceptions, 
almost in peace. He died 12 l^afar 1051 H. at K&shdn, and was buried 
at Qum. 


'AbbXs the Second 1052—1077 H. 

The second ’Abbas was not ten years old when he succeeded his 
father,* and for some years was of course entirely in the hands of 
ministers. These were I’eputed as exceedingly religious and austere, and 
desirous of reforming the Coui’t and the nation. Wine was prohibited, 
drunkards wore removed from office, and female dancers proclaimed. At 
the Capital, says the Znbdatu-t-Tawarikh, men feared to listen to any¬ 
thing but prayers. The result of this abolition of cakes and ale was to 
ultimately drive the boy king to the other extreme. As soon as he was 
old enough to get free of the restraint, he indulged in drunken orgies 
with any one who would drink with him, and his constant low amours 
resulted in disease which killed him rft 34. Phillip drunk was cruel, 
capricious, and unjust, but Phillip sober seems to have ruled faiidy 
well. If severe to the rich, he w’as lynient to the poor. The lives and 
property of the people wore safe. , The religious enjoyed a liberal 
measure of tolerance. The anny was successful, and the country at 
lai’ge know him for a just and even a generous king. Qandahar he 
recovered in person before he was 16. (1058 H.) Peace was established 

with Turkey that lasted during his reign. The Uzbak chief Nadir 
M\ibanimad,t 'who had been driven to fly from Balkh, he entertained 
sumptuously for over two years (1052—-1055 H.), and successfully assist¬ 
ed with troops against the forces of Shdh Jahan, the Emperor of Dehli; 
and agaip when Nadir had in 1060 H. to flee from his son,^ ’Abdu-l-’Aziz, 
he found him first an asylum, and subsequently a grave. Finally he died, 
a somewhat miseiuble death, in his palace at a village called Khnsruabad 
near Damaghan in 1077 H. . 


* Born 18th Jamdda-l-akhir 1043. Ascouded the throne 20th $afar 1052 H* 
t IV, Natlir Md. 1050—1057. . 
t V, ’Abdu-l-’Aziz 1057—1091. 

VI, Sabli4n QnU 1091—1114. 

VII, 'Ubaidu-llah 1114—1117. 

Vlll ’Abdu-l-Fai? 1117—1160. 
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SulaimXkt the First 1077—1106 H. 

The eldest son of 'AbbSs II. was another Safi, at his father’s 
death about twenty years of age. .Some attempt was mode to set him 
aside ih favour of ft younger brother, but the proposal [was defeated 
by a faithful eunuch, and he ascended the throne in 1077 H. under the 
title of Sulaiman Shah. Physically exceptionally strong, ho seems to 
have been morally exceptionally weak. Unwarliko to cowardice, dis¬ 
solute, dividing his time betnreen the pleasures of the table and the 
pleasures of tho harem, where, at one period, he remained immersed 
several years at a stretch, leaving his country to govern itself,—and his 
country seems to have done as well without as with him. Tho favourite 
of the time was almost absolute, though he occasionally risked having 
perforce to get drunk with his master, who objected to too virtuous a 
minister. His court was as splendid ns any of his predecessors; 
strangers were encouraged and pi’otected, and many Eai*<jpcan8 resort¬ 
ed there. We find the Elast India Company’s Agent sending for chests 
of sack, claret and Rhenish as the surest way to secure tho favour of 
the king. The Uubaks, however, renewed their annual invasion of 
Kliurasan. The Qipcha'^ Tatars harried tho shores of tho Cfispian ; 
and the Dutch seized the island of Kishmah in the Persian Gulf. All 
this Sulaiman is described as bearing most meekly, and to have been 
ever ready to turn tho other, cheek to the smitcr. 

There is but little else to tell; Like his predecessors, he extended 
his hospitality to the house of Ashtrakhan. and when, in 1091 H., ’Abdu- 
l-’Aziz, the Daniel Lambert of his time, with 300 pilgHras passed 
through to Mekka, he was treated with regal honours. Sulaiman died, 
worn out with his excesses in 1106 H. in the 49th years of his ago and 
the 29th of his reign. *■ 

__ a* 

c 

Shah Husain, 1106—1135 H. 

With the accession of Shah Husain the progress of Persia down¬ 
hill became still more rapid. Equally as weak and indolent as his 
&ther, his weakness was united to bigotry that proved worse for his 
country than the vices of his predecessors. Chosen by corrupt eunuchs 
and fanatical mullas on account of this very character, they were able to 
misgovern Persia in his name. None but creatures of these men were 
appointed to high stations, displacing the old nobles. Religious perse¬ 
cution became the rule. “ Merit,” says Han way, “became an empty 
sound, all offices and dignities were given to those who paid the highest 
price, money decided everything, • • The troops discouraged by ill 
discipline and worse pay, served with reluctance. Bobbers infested the 
highway, and interrupted commerce. * * Justice was sold in the very 
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capital of the Empire.” * The colleges became a sanctuary for mnr- 
dorers. What spirit remained in the nation became rapidly broken. 
For some twenty years of his reign matters went on getting steadily 
worse, but showing little sign of the coming storm that was t« wreck 
Persia and break up the Safwi dynasty for good. 

It is unnecessary to enter here upon the history of those Afghan 
tribes whose country is the mountainous tract between Klmrasan and 
the Indus. Never a homogenous nation, and never able to form any¬ 
thing worthy the name of a national government, they were then, as 
now, ruled by chiefs the most determined opponents of all foreign rule, 
and to a man, bom with the strong desire for a wild personal freedom, 
which qualities, united to great bravery *and physical power, made them 
turbulent and dangerous subjects, and, on occasion, formidable foes. 
Nor is it needful to go over details of the story that made them, tem¬ 
porarily at least, masters of Persia,—a story that with all the elements 
of romance, has been often, and so effectively, told by Hanway, Malcolm, 
Malleson, and others. The tribes had for long been growing more 
powerful, and were at the time driven to extreme discontent. The most 
prominent place among them had come to be taken by the Ghiljis 
or Ohilzais, who, with the Abdalis of Hirat, became subjects of Persia 
when ’Abbas I. took Qandahar. The Giiilji discontent had almost 
mached the stage of revolt. 

The ablest general of Persia at the time was a Georgian, named 
Gurgin ICh^n* Bom a Christian, he had turned Muhammadan, and 
became famous for his skill and his severity. He was therefore sent, 
with 20,000 men, as governor of Qandahar. Foremost among the 
Ghiljis was a chief named Mir Wis,* a man of superior intelligence, 
good manners, eminently diplomatic, rich, generous and influential. On 
this man Gurgin Khan promptly fixed a quarrel, and sent him a 
prisoner to Persia—probably the most stupid thing he could have done. 
The stoiy of Mir Wis will repay reading at length in Hanway or 
MalleBon* In place of prisoner, he became the confidential adviser of 
Shah Husain, returned to Qandah&r via Mekka with full powers from 
the Persian King and with the additional religious influence attaching 
to a Hdji, raised a revolt, slew tGurgin Khan and all belonging to him 
in the true Afghan fashion, declared himself independent, and became 
the first king of Qandahar. There he reigned eight years, defeating 
three Persian armies sent against him, in 1122, 1125 and 1126 H. and. 
died in 1127 H. He left two sons. Mabmfid, the elder, being considered 
too young, the government devolved upon Mir ’Abdu-llali, the brother of 
Mir Wis, a man so timid that he could never enjoy Afgh&n confidence, 

* [Spelled Mser Vais by Muloulm and the Pensian translation, YoL I, 

p. 201. JBId. 
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and when in 1130 H. Mahmud slew him w’ith hiS own hand, the latter was 
at once hailed as king. The failure of the Pereians to hold their own 
in other directions encouraged Ma^ftnud to attack them, and in 1133 H. 
he invaded Persia by way of KirmAn, which immediately submitted. 
He was, however, shortly after met and driven back by the Peraian 
general, Lutf ’Ali Khan. The following year this very general was dis¬ 
missed, a signal for his army to disperse, while another brother Path 
’All Khan the prime minister, was deposed and blinded, by which or¬ 
ders of the wretched court of Ii^ahan the Shah lost the best of his advi¬ 
sers. This brings us down to 1134) H. 

Serious troubles in other quarters have been referred to. In 
1132 H. the Kurds had advancefd to Hamadan, and coinraittod robberies 
under the very walls of Isfahan. The Uzbaks had carried terror all 
over the northern part of Khurasan. In Daghist.in. on the western 
side of the Casjiian, the Lesgis were masters of Ganja and Shamakhi, and 
in 1134 H. were at the gates of Irwaii. Hirat had revolted, and the 
Abdali Afghans, under Asadu-llah Khan, entirely defeated 30,000 Per¬ 
sians under Safi Quli Khan, and threatened Mashhad. The Arabs of 
Muscat w^cre recovering# the islands in the Persian Gulf. Even the 
elements added to the general, misfortunes : Tabriz was destroyed by an 
earthquake, in which 80,000 perSona are said to have perished, and 
astrologers held that an exjLraordinary dimness of the atmosphere por¬ 
tended the destruction of Isfahap. The prophecy was not long unful¬ 
filled. Mahmud renewed his attempt with a larger and better ap¬ 
pointed army, overran the whole of Southern Persia, taking city after 
city, by Sistan, Kirman, Y'azd, and finally defeated Shah Husain’s 
army at GulnabAd, 3 miles from Isfaiian. The victoiy placed the 
capital at his mercy, subunb after suburb fell, Farahabad, Julfd, 
*AbbasabAd, and Ben-I^fahan. Finally starved to the direst stage 
Husain surrendered his capital, and marching through the streets in 
deep mourning, with his own hands placed his royal plume in the turban 
of Ma^mfid, and in a somewhat dignified speech, wished him prosperity. 
The Gbilji king had become the Shah of Persia, and the ^fwi dynasty 
was practically at an end, 1135 H. (23rd October, 1722 A. D.) 

THE AFGHANS IN PERSIA. 

MahmiSd 1135—1137 H. 

The Afghan rule—it could hardly be called government—in Persia 
was short; less than eight years, but they were eventful years, and for 
the country ruinous. Mahmfid, who in some respects just missed being 
a great man, showed at the commencement of his reign a certain amount 
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of statesmanship. He endeavonred at once to relieve the inhabitants 
of Iffah&n from famine, to establish confidence by continuing the best 
of the Persian officials in office, to induce settlers to come, to encourage 
foreigners, and to tolerate religion. Personally ugly almost to deformity, 
he had great courage, strength, and energy,—qualities it may be said 
common to many savages. Anything like an attempt at civilized go¬ 
vernment, however, did not' last long. Prosperity spoiled him, his 
rapid successes developed ferocity, and finally, apprehension for his 
safety, combined with great physical suffoj'ing, developed all his savage 
instincts, and con verted him into an insane and cruel monster. 

Shih Husain had recognised as his heir his son Tahmasp, who 
(luring the reign of Isfahan had fled to Qazwin, where he collected a 
force took the title of Shah Tahmasp 11. and all through the reign 
of Mahmud and Ashraf made weak and ineffectual efforts to get 
back the throne. Another figure here appears on the scene—Peter 
the Great, the Bussian Czar, Avho now took advantage of %he confusion 
in Persia, “ to extend his commerce,” a euphemism for extending his 
dominions, on the western shoi'os of the Caspian. Adopting the same 
formula which his successors have since followeil with such good effect, 
ho called on Mahmud to redress certain wrongs his subjects were alleged 
to have entertained at the hands of border tribes, and on Mahmfid plead¬ 
ing his inability, issued a proclamation declaring “ he had.no ambitious 
designs of extending liis territories,” arrived on the coast of Daghist&n, 
and as a commencemoni annexed Darband, and part of the province of 
Shirwdn 1135 H. (1722 A. D.) The Turks followed suit and advanced 
i.o Hamaddu with an army, and all through the Afghan occupation it 
may be said the Courts of Constantinople and St. Petersburg cherished 
designs against Persia, which it was mainly jealousy of one another 
pi'oyented theircxccuting. The Russians seized Baku, and part at least of 
Gilan, while their minister concluded a treaty with the exile Xahmasp II., 
in 1135 H.,* which was to establish him on the throne in i-eturn for 
the 'Cession of the provinces of Daghist&n. Shirwdn, Gildn, Mdzandoran 
and Astarabad, that is, a large part of Persia with the entire territory 
adjoining the Caspian. Kfirdistdn had acknowledged the Turks, who 
Aveic practical masters of frwdnj Kliuwi,t Nakljjiwdn, Mardfidiah, almost 
the whole of Armenia, and a large part of Azarbaijdn. After a most 
obstinate battle, lasting four days, Tabriz had surrendered 1137 H.,| 
M>d the city of Ganjah the same year, In 1138 H. a partition treaty 
was actually concluded between the Russian and the Turk, but this 
and the subsequent events belong properly to the reign of Ashraf. 

* 23rd September, 1723 A.D. f Near Tabriz. [Spelled Khooe by Maloidm, and 
in the Persian Translation, vol. II, p. 9. Ed.] 3rd Angnst, 1726 A, O. 
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To foreign invasions wore added still gi'eater domestic diffionlties. 
The inhabitants of Qazwin, l^wiinsdr, and other cities iWolted 1136 H. 
Qazwin, however, with Bdsh&u, and* Qnm surrended to Ma^mdd’s Gene- 
inJ, thottgh he was less successful in Sijistan. Fi’om several quarters at 
once the AfghAns were driven in on Isfahdn, and Mabmdd became ap¬ 
prehensive even of the capital. Once alai*raed, ho adopted a charac¬ 
teristic Afghan policy. He invited to a feast about 300 of the principal 
Persian Ministers and Lords, and massacred every one. To prevent 
the sons ever revenging their fathers, the next day ho slow the male 
children of the nobles to the extent of 200. He dined 3000 of Shah 
Husain’s old guards in the palace square, and not one was permitted to 
leave that dinner alive. Ho depopulated the city by an order to put to 
death every pensioner who had served the former government, and 
gave over Isfahan to general murder and plunder. To ro-poople the 
unfortunate capital ho invited Kurdish tribes, and he raised new 
levies from Qandahar. With those he captured Gulpaigdn, Khwansar, 
KAshdn, and certain cities of ’Iraq, and in Fars his general Zabardast 
Khan took Shirdz by assult 1137 H.* Then ho foil into a bad way again. 
His cousin Ashraf, whose •father he had stabbed, desci'ted him, and his 
general Amanu-llah was discdutcnted. He lost confidence in his army, 
and his mind became altogether unhinged. He performed “ Tapassa,’* 
a most severe penance, includ^ing fourteen days fast in a dark vault, and 
wliilc in this state, hearing that Safi MirzA, a son of Shah Husain had 
fled, he issued an order for the massacre of all the reigning family. 

Thirty-nine princes were said to have then perished, the two 
youngest being accidentally saved by being held in Shdh Husain’s own 
arms. Han way says the number was nearly 100, for among all the 
voluptuaries who ever sat on* the Persian throne, probably none wore 
more extravagant than Shah Husain. Commissioners were constantly 
engaged in recruiting for his harem. Han way tells a great story of the 
“ year of virgins,” and insists that as many as thirty cradles in a single 
month were required in the seraglio. To kill off the chil4j;en of a 
king, with the exception of one or two reserved for succession, was al¬ 
most the rule, so that in the case of so eminent a sire as ShAh Husain, 
a wholesale massacre is easily intelligible. • 

The close of Mahmud’s career brought with it a terrible Nemesis ; 
in addition to disease, he finally developed outrageous insanity, and 
died, some say finally smotheretl, a raging maniac, under excruciating 
tortures of mind and body. 


* 13th April, 1724. 
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Asheap, 1137—1142 H. 

Ashraf wlio sacceeded his cousin (22nd April 1725), joined, according 
to Hanway “ the valour of Ma^mdd to the moderation and cunning of 
Mir Wis.” His first measures, however, were hardly less cruel than those 
of the former, and sadly wanting in the diplomacy of the latter. His first 
order was for Mal.imdd’s head, and his next to put to death the nobles 
and commanders who had served, and in many oases well served, his 
cousin. With Afghin cunning he invited Tahmasp II. to come to Isfahan 
as a friend, but that prince had sufficient acuteness to wait till he could 
come with an army, and Ashraf had for the time being to be content 
with patting to death Jahmasp’s correspondents. 

The Turks had now got far ahead of the Russians in their partition 
of Persia, and in 1138 H. (1726 A. D.), marched a largo army to the 
capital. Ashraf, however, between diplomacy and generalship, com¬ 
pletely outmancBUvred and defeated them, with the loss of 12,000 men, 
the Turks having to retire to Karmdnsh&h, and finally to Baghdad. 
Eventually, as his object was to make peace with so powerful an enemy 
as soon as possible, he concluded a treaty, ceding Kurdistan, Khfizistan, 
part of Azarbaijdn, Sultdniyah, Tihran, and certain cities of ’Irdq, in 
return for which the Turks were t6 recognize him as sovereign. This 
gave him time to turn his attention to, other dangers. A brother of 
Mahmud’s held Qandahdr. Mdlik Mahmtid, the governor of Bijistdn, 
proclaimed himself independent. J'he Abdali Afghans were still in 
possession of Hirdt. But by comparison these were minor evUs; before 
long he had to face a still more formidable enemy,—a soldier of fortune, 
at first a mere obscure peasant, a Turkman by birth, a robber by pro¬ 
fession, but who was destined to make himself a world wide reputation 
as a conqueror. This was Nddir Quli, then in the service of X^mdsp. 
The latter had fixed his court at FaraljLabdd in Mdzandardn, where he 
was supported by the Qdjdrs of Astardbdd. Nddir, already well known 
as an m’egular leader of fame, joined him in 1139 H. (1727 A. D.) with 
5000 men. So did Path ’All Khan Qdjdr with 3000. This deter¬ 
mined Tahmdsp to act on the defensive, and he appointed Nadir to the 
sole command. Nddir at once disposed of a possible rival in Path ’Ali 
Khdn, reduced Mashhad and Hirdt, and the first season compelled 
]^ardsdn to acknowledge Tahmdsp. 

Ashraf had just succeeded in takizig Yazd, and as soon as Nddir, 
now christened Xnhmdsp Quli Khdn, took the field, advanced boldly to 
meet him. The armies met at Damaghdn 1141 H. (1729), and the 
Afghdns were defeated. The Ghilji, however, was by no means inclined 
to give up the game, and prepared to defend the capital. His entrench- 
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ments were strong, and were well defended, but again the were 

driven back, with the loss of 4000 men. Ashraf had* now to abandon 
I9fah4n. He revenged himself by slaying the old ex<Kiag Shih 
j^nsain,, and fell bfi^ck on Shir&z ll4l H. (1729). Here Nadir fast 
followed him, and again, near the ancient Pci’sepolis, the Afghans wore 
beaten,* 1142 H., and didven in confusion into Shirdz. Ashraf escaped 
by way of Sijistan, where he was finally murdered by a Bildch chief, 
who sent his head to X^^hmasp. Thus ended the OljLilji rule, a period of 
savage terror, that had brought grievous ruin on Persia, and hatl probably 
cost a million of lives, and the desolation of many of the finest pro¬ 
vinces. Probably few of the Afghans, who were a small army of 
foreigners in the midst of enemies, ever got back. Many were killed, 
others sold into slavery. The fate of a few is described at length in 
Malcolm. 


Xahmasp tub Second. Nominally Restored. 1142—1145 H. 

The destruction of the Afghans had not, however, the effect of 
restoring the lino of the Safwis. Although Xahmasp appears as a 
nominal king, it was merely as a puppet of N^ir’s. Always jealous, 
Xahmasp once ventured to proclaim the general for disobedience. This 
dated the annihilation of any littllfe power he ever enjoyed. Nadir at 
once marched to Court, and, dictated what terms he chose. Tahm4sp 
was treated respectfully, but given .to understand he was not to do more 
than play at being king. In 1143 vH. (1730) Kliurdsan, Muzandardn^ 
Sijistan and Kirman, four of the finest provinces, were formally made 
over to Nadir as a reward for delivering his country, and he was re¬ 
quested to assume the title of Sultan. He accepted all but the title, 
though he ordered coin to be struck in his own namo. 

As soon as his troops had rested from thrashing the Afghans, 
Nadir turned his attention to the Turks. He encountered and defeated 
the Turkish force under two Pashas at Hamadan, made himself master 
of the cities of Tabriz, Ardibil, and was preparing to besiege^Irwan, 
the Armenian capital, when he had to return to put down an A f gha n 
rebellion in Khurasdn 1144 H. (1731). This he summarily did, reduced 
the fortresses of Farah and Hirat, celebrating his victory in a splendid 
feast, for which the heads of 300 Afghans furnished the decorations. 

While Nadir was engaged in this practical buisness, the weak 
Xahmasp was persuaded into trying a little fighting against the Turks 
on his own account. He had just sent to Mabmiid I. who had 
succeeded A^mad Ill.f in Constantinople a “ sweet-scented letter of 

* 15th July. 1730 A. D. 
t Mo^^d I, bin Mustafa 1143—1167 H. 
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congratulation,” and thdn by way of commentary marched to besiege 
frwan, engaged the Turkish army, by which he was thoroughly beaten, 
and marched home again. Nadir now came to the natural conclusion 
that the time had come to put a stop to Tahma8p’B.playing at king. So 
he proceeded to Isfahan, deposed him in 1145 H.,* and deputed him to 
^Ehnrasan, with “ a sufficient number of ladies, and every other comfort 
deemed necessary to pleasurable existence.” 

He also wrote a letter to the Turks, short, and much to the point, 
though perhaps not so ” sweet-scented.” “ Restore the Princes of 
Persia or prepare for war.” At the same time he concluded a peace 
with Russia, stipulating that that power should abandon all the conquests 
it had made on the shores of the Caspiah, and, with a vigour that might 
well serve as an example to more modern treaty-makers, ho “ dispatch¬ 
ed officers to sec that there was no delay in executing their clause of 
the treaty.” 


* Abbas tub Tuikb, a nominal King, 1145—1149 H. 

Still Nadir did not think the time ripe for seizing the actual crown 
of Persia, and therefore put up a second puppet, not so likely to play at 
war, in the shape of Tahmasp’s baby, 8 months old, under the title of 
’Abbas III.; in whose name money was^ coined, and who sat upon 
the throne for some three ycai-s, when the baby conveniently died of 
some approved infantile complaint. • Meanwhile Nadir marched a large 
army to Baghdad, and again attacked the Turks, under Tdpal ’Ugman. 
The action was one of the most bloody over fought between Turks and 
Persians. Nadir had two horses shot under him, and both sides suffered 
severely, but the fight resulted in a victory for the former, 1146 H.f 
A defeat like* this only served to bring put th.c genius of Nadir. Within 
three months he had rallied and strengthened his army, to such an ex¬ 
tent that he was able to re-engage and defeat the Turks, who were utterly 
routedv- The hero Tupal ’Usmdn—^a long account of whom is to bo found 
in Hanway—was killed, and Nadir invested Bagdad. The Pasha 
there concluded a treaty which the Court of Constantinople refused to 
ratify, and a general named •’Abdu-llah, with a still larger army, put at 
110,000 men, marched against the Persians, Nadir meanwhile occupying 
Armenia and Georgia. The Turkish general, confident in his superior 
numbers, left his entrenchments, and engaged the Pei’sians. Led by 
NAdir in person, the latter proved irresistible. ’Abdu-llah KauprauliJ was 

# 26th August, 1732. 

t l7th July, 1733 A. D. 

I The Pach& of Cairo, Hanway calls him. 
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killed and seeing his head fixed on a lanoe, the Turks fled. Tiflis, 
Ganja, Kars, and Irw&n, all submitted to Nddir, and the Ottoman 
Goui't was glad to conclude a peace on the lines whilom proposed by the 
Baghdad Pasha. • 


NXdie ShXh. 1149—1160 H. 

On the cvo of this victory was brought nows of the death of the 
baby king, and now Nadir thought the time had come for the actual 
assumption of the crown. On the great festival of Nauroz, on the plains 
of Chowal Mugam, near Ardibil, ho assembled the principal nobles and 
officers to choose a king. Choose,” said he, ** one of the princes of 
the blood, or some other you ‘know to bo grqat and victorious. It is 
enough for me that I have restored the glory of the throne and have 
delivered my country from Afghans, Turks and Russians.” But the 
unanimous request, repeated every day for a month, was that Nadir 
would accept the crown himself. At last he consented, on the condi¬ 
tions that the Shi’ah belief should be set aside, and the authority of the 
first four Khalffahs be once more acknowledged. ” Since the schism of 
Shi’ah has prevailed, this country has been in continual distraction, lot 
us all become Sunnis and it .will cease. But as every national religion 
should have a head, lot the holy Unam Ja’far bo the head of ours.” The 
assembly finally consented fp the change and a TOyal mandate issued to 
proclaim it. The ceremony of th^ coronation took place in a splendid 
hall; Nadir seated on a throne .covered with jewels had the crown 
placed on his head, at, says the chronicler, 20 minutes past eight on the 
morning of the 26th February 1736 (1149 H.) .* Coins were immediate¬ 
ly struck in his name, bearing the inscription: 

” Sikkd bar zar kard nam-i-saltanat ra dar jahan 
Nadir-i-Iran zamin,o Khusraw-i-giti sitan,” 

i. e., “ the impression stamped on this coin proclaims throughout the 
world the sovereignty of Nadir of the land of Persia, the hero.who 
subdued the earth.”t The chronogram on the reverse, “ A1 Khairu 
fi md waqa’ ”, forms the date of his accession, 1149 H.,* and reads: “ That 

* [This should be 1148 H. The chronogram on the reverse of these coins forms 
tho date 1148, which date is also given in figures. The obverse has the date 1140 
in figures. Tho latter year commenced only on the Ist May 1736. The discrepancy 
in the dates is explained by Marsden {Numismata Orientalia, p. 473) by the supposi¬ 
tion that the date on the obvorso is that of the actual issue of the coin, while tlio 
date on the reverse is that of the accession. The date has been corrected in the list 
of coins, No. XXXy, Ed.] 

t [The couplet rather moans : “ Nidir (or tho Wonder) of the land of Persia 
and tho hero that subdued the earth has stamped the impression upon this coin for 
the sake of the fame of his sovereignty throughout tho world.” Ed.] 



58 


E. E. Oliver —The Dyruuty of Persia., [No. % 

which has happened is the best. ” By the reversal of a letter ** la ** 
for “ al the wags made the translation read, “ That which has 
happened is not the best.” 

It is not intended to follow the subsequent career of Nddii; Sh&h, 
his invasion of India, his reign in Persia, and his tragic end. Whatever 
may be charged against his* character, he certainly restored the throne 
of Persia to its former gloiy, and with all his failings, in many ways 
proved himself a great king. The feeble Husain had brought the 
kingdom to its lowest ebb, it had in fact almost ceased to be a king¬ 
dom at all. Nadir did all that on the plains of Ohowal Mugam he took 
credit for doing. He drove out the Afghan^ the Turk, and the Russian. 
He did more. He converted some of the most dangerous of his coun¬ 
try’s foes into its best defenders. Ho subdued the Bukhtiydris. daring 
tribes who occupied the rugged mountains of Lar, between Iffah^n 
and Shustar, who had opposed the advance of Alexander, routed the 
armies of Rome, and given constant trouble for generations; and he 
made them into efficient soldiers, who did great service in his subse¬ 
quent campaigns. He took Qandahdr, though it cost him a siege of a 
year and a half, and conquered Kabul. At the latter place he left a 
contingent of his Qazalbashis, where theii; descendants still occupy a 
quarter. He consolidated his empire, «.nd then, as former rulers of his 
race had done, cast his eyes towards India, and in its invasion thought 
ho saw the I'estoration to Persia of its ^ncient splendours and its ancient 
fame. We are accustomed to take thp account of his invasion of India 
from the Indian historian’s point of view. Judged dispassionately, his 
conduct generally appears to advantage. He was even generous to the 
conquered Mughal Emperor. Up to the period of his return from 
India, his countrymen at least might bo proud of him. “ Whether,” as 
as Malcolm sayS, “ wo consider the noble and patiiotic object which first 
stimulated his ambition, the valour and ability he displayed, the com¬ 
parative moderation with which he used success, or the glorious deeds 
he had dope, he is entitled to great, if not unqualified, admiration.” 

The last five years of his life, so fearfully clouded with suspicion 
and cruelty, are perhaps not quite the measure of the man. There is 
no doubt that his order, given in a moment of rage, to put out the eyes 
of his son Ra^4 Quli, preyed ever after on his mind. It must not be 
forgotten that this son had, during Nadir’s absence, tried to usurp the 
throne, had made an organised attempt to take his father’s life, and 
when N&dir in the most generous terms* had offered him pardon, 
if ho would confess his fault, and invited him to wait till in the 
natural course of things he must succeed to the throne, the fierce 

* See Hanwsy’s contemporary story. 
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joath had, in the most insulting language, gldried in his attempt to rid 
the world of a tyrant. The act, however, not only “ put out the eyes of 
Persia,’* but seems to have changed the nature of Kddir; and even 
partial* historians describe the last years of his reign as exceeding in 
barbarity all that has been recorded of the most bloody tyrants. His 
attack on the religion of the people, if his attempt to diminish the 
power and wealth of the priests can be so* called, was almost as fatally 
impolitic as his cruelties. His proceedings produced something like 
rebellion, and the spirit of insurrection changed Nadir’s violence to 
fury. Towards the last he was maddened to desperation, and in 1160 H. 
he was finally assassinated by a committee of four principal officers of 
his court, including representatives of his own tribe and his own 
guards. Nevertheless his assassination was the death*blow of the 
mighty empire he had created, and disastrous anarchy almost imme¬ 
diately followed. 

The death of Nddir saw the immediate rise of a powerful Afghan 
empire. Few among his retainers were braver, more loyal or devoted 
than Ahmad Khdn, the Abdali Chief, none more ready to revenge his 
death. But within a few months Ahmad liad founded a dynasty of his 
own, had changed the name of himself and his tribe, and become 
Ahmad Shah Duri Durani, a name also destined to carry terror to 
India. Three or four years^saw the province of Khurdsan severed and 
converted into a separate principality. Mazandaran and Gildn before 
long were seized by the chief pf the Qajara, the governor of Azar- 
baijdn declaired his independence, and almost half a century passed 
before Persia became a power again. 


, THE PUPPET KINGS. 

The ^fwi dynasty, founded by rulers of the calibre of Shah Ismd’il, 
and the great ’Abbds, than whom Persia had seen no greatewsince tho 
days of the famous Sassanian, Naushirwdn, practically ended with the 
capture of Iffahdn by the Afghans, after a life extending over nearly 
two and a quarter centuries. The descendants who were re-established 
by Nddir, as already notioed, were the merest puppets in his hands, and 
with his formal proclamations as Shdh, the dynasty dropped into 
oblivion. The puppet Tahmdsp II. was ^murdered by Razd QuM who 
had himself married a daughter of Shah Husain, and Baza’s son 
Shdh Rukh was therefore descended from the ^afwls on the mother’s 
side. After the brief reign of Nadir’s nephew, ’Adil Shdh, and 
his brother, Ibrdhim, both of whom had been slain, Shah Rukh was in 
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1162 H. (1740) raised to the throne. He was young, handsome, ami¬ 
able, and popular, but his career was blasted by another chief, who also 
through the female line was a descendant of the ^wis, one Sayyid 
Muhammad, who seized Shah Bu^, and before the latter could assemble 
his troops, blinded him, and proclaimed himself king with the title of 
Sulaimdn 11. The same year saw this Sulaimdu put io death by 
a general of Shdh Buhh’s, and the blind prince brought from the prison 
to the throne again. For awhile the unfortunate Shah Bukh bore the 
title of prince, enjoyed the revenues of Mashhad, and the influence of 
Aiimad Shah Durani was sufficient to convert l^urasan into a separate 
province for him and to guarantee its integrity. But its chiefs re¬ 
tained almost complete, independence, 'and only acknowledged Shah 
Bukh as their nominal suzerain. 

Still another puppet of the §af wi family was set up by the chief of 
the Bakhtiyfiri and Zand tribes, a nephew of Shah Husain, with the 
empty title of Ism&’il 111.; but he was purely nominal under the Wakil 
Karim Khan. 

The whole of the doings of these petty rulers belong to an entirely 
subsequent chapter of history. 


The inscriptions on the coins figured are in many cases somewhat 
claboiate. Shah Isma’il describes hipiself as “ Abd-l-Muzaffar, Baha¬ 
dur Khdn, as-^fwi, as-Sultdn, al-’Adil, al-Kamil, al-Hddi, al-Wdli,” the 
father of the victorious, the just and perfect Sultan, the guide, the governor. 
Muliammad calls himself *‘Badshdh al-Husaini, a^-Safwi.” Sulaimau says 
ho is “ Banda Shah-i-Walaydt,” the slave of *AU, while Husain is 
‘‘ Kalb-i-Astan-i-’Ali,” a dog of the threshold of *Ali. The baby king is 
“’Abbas salis, sdni Sahib Qirdn, Zil-i-haqq the third ^Ahhds, a 
second Muhammad,* the shadow of Qod." • 

Coins Nos. 31, 32 and 33 are struck in the name of the Imam ’Ali 
Miisd Bazd, the first apparently at (?) Azindrdn, or some similarly 
named place in i^urdsdn, the others in Mashhad; all probably 
during the nominal reign of Shdh X^kmdsp II. Others, not des¬ 
cribed, are wanting dates or.mints, some having neither. One is in 
the name of ’Ali ‘■s-Af ^Ui aCm Another has 

Others have the Shi’ah confession 

of faith on both sides. , 

* [Bather: * a second Timur,* who first assamed that attribute. Before this 
'Abbds, the Emperor Shah Jahin of Dehli had similarly called himself, on his coins, 

* the second Qir&n.' Ed.] 
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Nos. 44, 45, and 46, are of Pat^ ’All ShAh QajAr,* and do not 
belong to the series; and No. 48 is (to me at least} a doubtful coin* 
It appears to be of XO'hmAsp II., struck at Havrizah. 

I have again to express thanks to the many friends who have sent 
me their coins to examine. In this case more especially to Mr. Rodgors 
of Amritsar, and to Mr. Furdoojee of Bombay. The latter gentleman’s 
collection is especially rich in Safwl, and niany of his coins figure in this 
series. 


GENEALOGT OP THE SAPWT.DYNASTY. 

According to the Zubdatu-t-Tawarlkh of Muhammad Kamdl, the 
descent of Shah Ism&’il was through the rfollowing lino, from Mdsa 
Qasim, the seventh Imam:—AbA-l-QasimHamzah—Sayyid Abd-l-Qasim 
—Sayyid Muhammad of Arabia—Pii’uz Shah Zarin Kulah—Ahwaz 
al-IOiAs—Muhammad al-Hafiz—BAshid—Shaikh Salahu-d-din—Shaikh 
Qutbu-d-dm—Shaikh Saljlli—Jabril—Shaikh Safiu-d-din Ishaq—Sadru- 
d-din—Khwaja ’Ali—Shaikh Ibrahim—Shai]di Junaid—married sister 
of Uzan Hasan, of the Aq Kuyunllg. 

Suh.du Gaidar m. Martha, dhnghter of (Jzaii Rasan by tho Christian Lady 
I Despina, daughter of Calo Johannes, Emperor of Trebizoud. 

I r“, • I , 

Sah&n *AIi(a) Ibrahim(i) I. Shdh IsMA’fLi 

B. 891- ( S. 908—D. 930 H. 

I I ' . I ”1 

IT. TahmaspI. Sdm(c) Bahram Ilkaa(d) 5 daughters. 

B. 020 I S. 930—D. 984 H, 

I “ ’ 'L I !• 

IV. Muhammau III. IsMA’fti II. Haidar others 

S.985—D. 995 _ S. 984—D. 985 _ 

• Bamzah(e) Ism&’il V. ’Abbas I, daughter m. Ishaq- KTt& n. 

B. 967 I S. 994 D. 1037 ^ 


(a) Proclaimed successor but seized and imprisoned by Ya’qdb and subso- 

quently slaiu at Ardibil. • 

(b) Fled to Gil&n whore he died. 

(c) Bebelled in Khurasan, took Hirat 941 H. Afterwards fled across the 
Oxns. 

(d) Bebelled 945 H. Fled to Turkey and them to Kurdistan, but was dolivorod 
over to Tahm&sp and killed. 

(e) Assassinated 994 11. 

* By Markham and others this is incorrectly written Kiijar. 

1 
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t 

. V. ’AbbIs I. 

B. 9G7 I S. 994 D. 1073_ 

! ' I ' . . 

I?afi(/) Ta'hmdsp(£r) " Ra?4(fe) Ajn4nu‘lldh(j). 

VI. Sam (ShdTi Safi) Flltiinali(i/. .' 

B. 1020 S. 1037 D. 1052 

I 

VII. 'Awhas II. 

B. 1043 S.,1052 D. 1077 


VIlI^SuLAiMAN l;;lsiTnzah(fc). 

B. 1057 S. 1077 D. 1106 

I 


IX. Hukaxn Daufflitwr Mirza Daud, cliiof priuBfc of Maehhad. Bauglitor m. ? 
S. 1106 A.1135 D.1141 


XII. Tahmasp II. (i) Daughter tn. Baz& Qnlf eon of Nadir. XVTT. SuIiAIMAn 11. (n) 

■■ I I ' XIX. ISMX'fL lll.(l>) 

XIII. 'AbbXs I]!.(»») XVIIT. Shah Epkh(o). 


A Ohilji Chitf. 


Mir Wfe 

I 

X. Mahmuh 

S. 3134 D. 1137 11. 


Mir ’A'ndii-llah(( 3 (). 

f XI. Ashkaf. 

S. 1137 killed 1142 ll. 


(/) Stabbod at the instigation of his father by Bob Bud Khan. 

(ll) Died before Safi was murdered. 

, (A) Blinded by order of his father and perished miserably. 

(i) billed by her fathor to spite his grandfather ’Abbds. 

(j) Blinded by order of his father. 

(k) An attempt, mado to put this prince on the throne, defeated by a ennnoh. 

(l) Fled from Isfahan 1135 H. Nominal king in Farai^dbud 1189. Nominal 
nnder Nadir 1141. Fut to death by ]la?.d Qnlf. 

(m) Nominal at eight months old under Nddir 1145. Died 1148 H. 

(n) Mirzd Sayyid Mnl^ammad. Proclaimed himself king 1164. Put to death 

by Yusaf ’Ali 1164. , 

(o) Bom 1147, succeeded 1162. Blinded by Mirzd Sayyid Md. 1163. Nominal* 
ly restored 1164. Independent in ]^urdsdn 1165. Died 1210 H. 

(p) Born 1156. Nominal under Eaiim ^dn 1164. Died 1173 H. 

(9) Slain by Mahmud. 
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Tribe of Afshar or Ausharr 

1 

Im&m Qali. 

I 


XIV. Hadib Shah (NSdir QnH) Ibrahim Qalx, 

B. 1100 S. 1149 Murdered 11^ n. | 

Baz& Qali m. daughter of Shah ^usain. Xy..’ADiL Shah (’All Qali). 

I S. 11 GO Blinded by XVI, 1102 killed 1162 

SUAH BITKH I 

XVI. iBRAllfM(r). 

S. 1162 killed 1162. 


CONTBMPOKARY RULEES. 


A. 11. 

A.D. 

Safwfs of Persia. 

Czbaks in Transoxania 
&c. 

’ Gamanli Snljans of 
Turkey. 

886 

1481 

• • 1 

SuAiBANi Dynasty.... 

B&yazid 11. bin Muhd. 

906 


• •• 

Muhd. Shaibdui 

908 

1502 

Isms'll I. ... 



916 

1510 

• •• 

Kochkdnji 

• 

918 

1512 

*** • 


Salim I. bin Bdyazid. 

926 

1520 

• •• 

• ft 

Sulaimau 1. bin Salim 

930 

1523 

TahmSsp I. ... 

• • t 


937 

1530 

• • • 

Abu Sa’id 


940 

1533 

• « t 

'Ubaidn-llah 


946 

1539 


'Abdu-lldh 


947 

1540 

• •• 

'Abdu-l Latif 


959 

1551 

• •• 

Ifauruz Ahmad 


963 

1555 

• •• 

Hr Mnbammad Z. ... 


968 

1560 


Iskaudor 


974 

1566 

• • • 

• • • 

Salim 11. bin Sulaiman 

982 

1574 

• ■ ■ 

• It 

Murad III. bin Salim 

984 

1576 

iBm&’il II. 

■ • t 


985 

1677 

Mabammad,bin Tahi^asp 

• •• 


991 

1683 

'Abdu-llah II. 


994 

1586 

'Abbas I, bin Mn^mmad 

• • • 

a 

1003 

1595 


• • ff 

Muhd. III. bin Murdd 

1006 

1698 

■ • • 

'Abdu-l-Mumin 

1007 

1599 

»ta 

Pir Muhammad II. .. 

Astbakhan Dynasty 

• 

•• 

1007 

1599 

• tt 

Bdqi Muhammad ... 


1012 

1603 

1 • • 

• • • 

Ahmad I. bin Muhd, 

1014 

1605 

• •• 

Wdli Muhammad ... 

1017 

1608 

• • t 

Imam Qi^i 


1026 

1617 

• • • 

• •• 

Mu^tafd I. bin Muhd. 
'Usman 11. bin Ahmad 

1027 

1618 

• • • 

• • • 

1031 

1622 

• * 1 

• •• 

Mu^l.afa 1. restorad. 

1032 

1618 

« » 

• ft 

Murad IV. bin Al,xmad 

1037 

1627 

Shdh Safi 


1<H9 

1040 

■ 


Ibrdhim I. bin Ahmad 

1050 

1640 

• • • 

Nadir Mubammad 


(r) Formerly Governor of 'Iraq. 
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A. H. 

A. D. 

f 

S'afwis of Persia. 

Uzbaks in Transoxania 
&o. 

# 

’Usm&nli Snltans of 
Turkey. 

1052 

1642 

’Abbfis 11. bin ^afi ... 

• • • 

C 

1057 

1647 


’Abdu-l-’Azfe 


1058 

1648 

• - • 


Muljd.IV. binibrihim 

1077 

1666 

Salaimdn I. bin Abbas 11. 

• • • 

1091 

1680 

• • ■ 

Snbban Qali ... 


1099 

1687 

• • t 

« • • • 

Snlaimdnll.binlbrdhim 

1102 

1691 

• • • 

• • • 

Ahmad 11. bin ditto 

1106 

1695 

Rnsain bin Snlaimdn 

• > • 

Mu^lafd 11. bin Mnhd. 

1114 

1702 

• • • 

’Ubaidu-llah I. 

1115 

1703 

• •• 

• • • 

A^mad 111. bin Muhd. 

1117 

1705 

• f « 

Abu-l-Faiz ... 

1135 

1722 

Mabindd (an Afghdn)... 

• • ■ 


1138 

1725 

Ashraf (Ditto) 



1142 

1729 

U'ahmasp II. (Nominal) 

• •• 


1143 

1730 

• IS 

Mahmdd 1. binMa^lufd 

1145 

1732 

’Abbds Ili. (Nominal) 

«• • 

1149 

1736 

Nadir Shdh 

• • • 


IIGO 

1747 

’Adil Shdh 

’Abdn-l-M^min 


1162 

1748 

Ibrdhim 



1162 

1748 

Shdh. llnkh 



ll64 

1760 

Snlaiman II. 



1164 

1751 

Ismd’il III. (Nominal) 

»Ubaidn-lldh‘iT, ... 


1167 

1763 

Md. Karim Ebdn 

Mnhammad Eabim... 


1168 

1754 

• • • 

• • • 

’Usmdnlll.bin Mnstaf' 

1171 

1767 

* • • 

• • I 

-V. -- .Jl,__ 

Mn^lufalll.biu Ahnuu 


SAEWrS OTF PERSIA. 


I. Isma’il as-Safwi. 1-12—143 grains. Nishapnr. No date 

Mr. Rodgers. 


Obv. 

Within circle if 

In segftient round 

Uiy’ 

tX»S7* ^JL* 


* Rev. 

)}U jh^J\ jj\ J\j)\ cUWi 

AP) «>XA (JLx««af 

42)la. 

djlhXiM j 


II. 


Ditto 

Ditto 


The same formula in square with 
the names of the 12 Imams round 
on four sides. 


.51. I'O. Isfarain, and Tabriz Mr. Furdoonjee. 
iR. 1'09—144 grains. Mashhad. No date. Mr 

[Rodgere 


The same inscription, 
but 
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Ditto. 

M. 1*0—72 grains. Sabzwdr. Mr. Furdoonjeo. 


„ -9-70 

„ Nishdpdt'. „ 

99 

„ -9-^74 

„ Aldward. „ 

• 99 

„ 1*0-71 

,, Nisd. ,, 

III. Ditto. 

JR. -9-69 

„ Hirdt. 929 H. My cabinet. 


Formula in circle. 

Names'orimaras in four segments 
round. 


Area 


•• 

tylA (dAA4Mt (Lw 

&U| ixiA 

In centre iljet *mtj^ 

I'O—68 grs. Nimroz. No date. My cabinet. 
Similar formula. Similar inscription, 

but j^j*^ 

Ditto. Nimroz. * 29 H. Mr. Furdoonjeo. 

V. Ditto. iR. I’l—150 grains. Hirdt. 924 H. My cabinet. 


IV. Ditto. 


The same formula in hexagon and 
six segments round. 


Area J ••• 


Si 


In centre < rf* 

Ditto. M. ’85—17 grains. Tabriz. No date. Mr. Fur- 

[doonjce. 


The same formula in ornamental 
circle and segments round.* 


Ditto. 

The same formula in square as 
No. II. 


The same, but in centre. 

JR. 8—120 grs. Yazd, 929 H. Mr. Furdoonjbe. 

Area the same, but in ornamented 
central circle ^ ‘ty*® * 


Ditto. I’l—70*5 grains. Aldward, no date. Mr. 

* [Furdoonjee. 

The same as No. V. The same, but in centre shield. 

Ditto. JR. -93—72*5 grains. Nisd. Mr. Furdoonjee. 

The same, in squire, as No. II. ; The same, but in centre lozenge 

1 jjlA 
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V I. Ditto. M.'‘75 —72 grains. Tabriz, 908 H. Mr. Pttrdoonjoe. 

In centl^l circle. 

Area 1 • a 

A5Xo <>iiL 

Ditto. Astardbad, Alaward, without date. 

VII. Shdh Tahnidsp I. Al. *57—80 grains. Hirat, no date. My cabinet. 


Bound . HlAJJf 


The same formula with quarter- 
foil and 4 segments round. 

*>♦*" iyt***^ cr*^ 1/^ 


Area 

^,>1^1 cbclC/l 
)}IA 

Ajlhlwi ^ dih 
aQx 


In centre 

Ditto. iR. *95—82 grains. Hirat, 941 H. Mr. Purdoonjoe. 

VIIT. Ditto. ./R. 82—45 giuins. Hirat, no date. My cabinet. 

The same formula arranged in | The same inscriptions, 
square. ' 

IX. Ditto. 

The same formula. 

X. Ditto. 

The same formula. 


XI. . Ditto. 

The formula in and round an al 
xhoud shaped area. 


Al. *87—70 grains. Astardbad, no date. Mr. 

^ [Rodgers. 

Area the same, but in centre. 

Al. 1'06—78 grains. Nimroz, no date. Mr. Rodgers. 

Area the same, but centre star. 

jjLX^ -rir* 

Al. '78—45 grains. Mashhad, 960 H. Mr. Rodgers. 
Area* 

, IA _ ^ 


dilhiLiM ^ dCLo 


In centre 11 

Ditto. Al. '85—120 grains. Yazd, 940 H. Mr. Purdoonjee. 


4,^u» 


In ornamented circle the 12 Imams 
forming star and usual formula 
round. 


Area as above. 

In centre lozenge 




Ditto. 


IP* 

Al. '85—120 grains, ^^abriz, no, date. Mr- 

[Purdoonjee’ 


The same formula arranged in 
square like No. II. 


The same area, bat in centre circle 
aIA 
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Tho same. 

XII. Ditto. 




*85—121 grains.- Tabriz, no date. Mr. 

[Fnrdoonjeo. 

The same, but centre square 
-HrH ‘-ir* 

.51. *85—120 grains. No mint or date. Mr. 

[Furdoonjee. 

(£)laL 

,,, 

sU 


. ^ 


Ditto Qandahdr, Sultani, without dates. 

XIII.* Shah Ismd’il II. Mir Tahmasp. AR.. *85—72grains. Qazwin. 

[No date. My cabinet. 

(Iw 

...>* O'? ... 


Lelot bo 

^Uj ^Ut j 

Ditto. 


Al. *80-71 grains. Qazwin, no date. Mr. 

V. [Furdoonjee. 

XIV. Muhammad (ghodabanda). AR. '9—71 grains. Ja’fardbad, 
985 H. My cabinet. 


In centre 


round^ya*^,,.i« 


..,A«Chi ...w ^ 


••• ttS ••• ••• 


In ornamental circle 

Ajbf j 

r ^Ut 

^^UaJLio 

round 

. 

iR. *9—71 grains. Ja’fardbdd, no date. Mr. 


I The same but in simple circle. 

Al, ‘9—71 grains. Qazwin, 986 H. Mr. Furdoonjee. 

Tho same, but outer inscription 
in ornamental segments. 


Ditto. 

Furdoonjee. 
The same. 

Ditto. 
The same. 


* [The obverse of No. XIII probably reads : 
which is a Persian verso. £d.] 
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XV. Shdh ’Abbas I. Al. 1‘1—141 grains. Counterstrack, Qanda- 
har, 1029 H. Mr. Rodgers. 


The same formula as No. I. 


... 

••• 

•r^ . 

li . 


Countorstruck jUAii 

XVI. Shdh 'Abbas II. Al. *8—112 gi-ains. Tabriz, 1058 H. Mr 

Furdoonjeo. 


I *dA 

^Lw: y i>j 

>irH 

dotted margin. 


The centre *11 ill *1>1I 

*lll Jj^j 
Alll Jj ^ 

Round 

•• •** 

Ditto. iR. *9—101 grains. 1053 H. I'O—138 grains. 

1076 H. M. 1*0—70 grains. .51.1'S—135.graip8. No date. All of Tabriz 
and with similar inscriptions. 

Ditto. Al. I’O—101 g?p,ins. Abrawan.* 1041 and 1065 H. 

My cabinet. 

Ditto. I'O—101 grains. I’iflis 1053 H. My cabinet. 

XVII. Ditto. Al. *9—116 grains. Ganjah 1052 H. „ 


aUiUI iJlH 
aJLll Jy"j 

.«• j 


•r * ^ 

I •df 

‘ry-® 


XVIII. Ditto. Al. I'l—70 grains. Tabriz, 1052 H. My cabinet. 

The same inscriptions. 1 As No. XVI, but larger. 

• XIJC. Sulaiman I. bin 'Abbds II. Al. *95—110 grains. Na^jiwan, 
1097 H. Mr. Furdoonjee. 

The same formula. | 

»-dV 

. i 

Ditto. Nakhjiwan, 1098, 1100 H. Abrawdn,* 1102, 1103, 
1105 H. Mr. Fui-doonjeo. 

# [Perhaps fman Ed.] 
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Ditto. Ganjah, 1103, ***4 H. Tabriz, 1104 H. AU similar. 
Mr. Fnrdoonjee. 

XX. Ditto. uE. *95—147 grains. Qandahar, 1078 H. cabinet. 

I ‘VA 

hdT® 

XXI. Shab Husain bin Snlaiman. iB. 1‘0—79 grains. Iffabdn, 

1133 H. My cabinet. 

The same formula as No. XYI. | 

lirr 

Siaij 

XXII. Ditto. JR. 1*03 —75 grains. Maslibad, no date. My cabinet. 


The same formula. 


X 


Jlf 


XXIII. Ditto. Al. 1‘1—68 grains. Tabriz, 1134 H. My cabinet*' 

The same formula. The same inscription, bat with 

ornamental margin. 

XXIV. Ditto. JR. •95—83 grains. Tiflis, 1131 H. Mr. Pniw 
doonjoe. The same, with dott'ed margins. 

Ditto. M. 95—82 grains. Tabriz, 1130, 31, 32, and 33 H, 
Mr. Purdoonjee. 

Ditto. M. 1*05—83 grains. Qazwin, 1131 H. Mr. 

Fnrdoonjee. 

XXV. Ditto. M. 1*1 X *75—123 grains. Iffaban, 1126 H. Mr 
Furdoonjee.. 


Alltel 


lirt 
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XXVI # Mahmud,-an Af^&n. M. *95—66 grains. I^fali&i, 1135 H. 
My cabinet. 

dJfH . 

lird ] 

XXVII. Ditto. JR. 1*1—111 grains. I§£ahan, 1134 H. Mr. 
Furdoonjee. 

i^so sS a H U^JIc ^ ^ 

4i ^1**^ }l [ tjr^ Cl* 3 

...j^ 

XXVIIT. Asbvfl,fj an Afghan. iR. 1*0—67 grains. Qazwin, 1139H. 
My cabinet. 

TLe same, but date, Mrs <5^ 

0^1 jLw v4*bJi j\ 

^ ...3^ ur^jy 

‘i in y,jy ... 

Ditto. iR. 1*15—111 grains. Igfaban, 1137 H. Mr. Fnrdoonjee. 
Tlie same in8cription.s, y ' ^ A** 4 ^ 

bnt date 1137. [ tj*y ... ] 

^j}^. ... 

... 

XXIX. Shah Tahniasp II. (abdicated). iR. 1*05—70 grains. 
Tabriz, 1135 H. My cabinet. 

The same as No. XVI. • i,|^fi^U« 

11 r« 

^ XXX. Ditto, (nominally restored). 1*1—83 grains. Isfahan, 

■1142 H. Mr. Fnrdoonjee. The same inscription. 

A similar coin, but with dotted marginsi Isfahan, 1142 H. Mr. Fur- 
doonjoe. 

% 

• [A very nearly identical coin is given in Marsdcn’s Numiamata OrientaliOf 
p. 470, No. ULXXiy. The couplet on these coins, probably, runs thns :— 

***!!/i* tS/*^ J* *3 

Marsden reads the two last words J|1A ■vjrhich do not scan. The niAq.T<in g is ; 

“ Shah Mahmud, tho conqueror of tho world, with reference to his bravery, has 
struck this coin from the east of Tran, like the disk of the sun.” Ed.] 


The same formula, 

' but date IIP** 
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Goins struck in the name of the Imdm ’AU Mils& 

XXXI. 'All Miisa Raza. M. 1-1—78 grains. Azindran, 11*» H. 
cabinet. 


JU aU,3/| 

m 

dJJt 

sjjf 


Oi&M JI 

(/* 

11 ‘r' »• • 

XXXII. Ditto. Al. I'O—73'5 grains. Mashhad, *143 H. My 
cabinet. Similar inscription. 

XXXIII. Ditto. Al. *9—174‘5 gr. Mashhad, no date. My cabinet. 

Uji\ 

The same. *5* 

Ditto. Al. *95—178‘5 grains. Mashhad, 1141 TI. 

Mr. Furdoonjee. 

XXXIV. 'Abbas III. bin Tahmasp. Al. 1'05—83^ grains. Shiraz^ 
1145 H. My cabinet. 


The same as No. XVI but larger. 


^ 4r^l f> Jf 

(JJp - 

fit®* 

Ditto. AR. 11—83 grains. Isfahan^ 1145, 1140 H. Mr, 
Furdoonjee. Similar inscriptions. 

Coin struck in the name of 'Ali. Al. *85—68 grains. No Mint 
114* H. Mr. Furdoonjee. 


The usual formiila in dotted circle. 


ssJmS olbl-M 


aik<W 

XXXV. Nddir Shah. Al. *95—82 gr. Mashhad, 1150 H. My cabinet. 

fj oahUi 

(^ 4 ^ jj^ i \ifyy 


I f** 

A chronogram referring to the date 
■ of Nddir’a accession A. H. 1148. 


XXXVI. Ditto. Al. *9—175 grains. Tabriz, 1153 H. My cabinet. 


I f*r 
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Ditto. Similar coins of Tabriz, 1151, 1154, 1157 and 1158, Mashhad 
1151, Iffahdn 1157, 1156 H. Mr. Furdoonjee. 

XXXVII. Ditto. M. 10—67 grains. Tiflis, 1151 H. Mr. Fur¬ 
doonjee. 

I same as No. XXXY, but 


iB. ‘8—105 grains. Mashhad, 1151 H. Mr. 

eiJ\ «xl^ 

n«f 


11*1 

XXXVIII. Ditto. 
Furdoonjee. 

IkiUJ) 

ui 


Ditto. iB. *7—105 grains. Isfahan, 1151 H. Mr. Furdoonjee. 
XXXIX. Shdh BiU^, (grandson of Nadir), .dl. 1‘0—356 grains. 
Mashhad, 1161 H. Mr. Furdoonjee. 

■ iJJl oJLs. 

^jlhLaJl aCLo 

^ jA\J» 

I III V • • 

XL. Ditto, .dl. *9—177 grains. Masbiiad, **63 H. Mr. Furdoonjee. 


i/- 

*?ir® 


i>>yawO 


XLI.* Muhammad Karim Khdn .(Zandi). .di. *95—70 grains. 
Np mint or dftte. My cabinet. 

aUl Hf aJi)/ * 

****** .. AC* • 

• . , J 

dUi 

Counterstruck _ . .. . 

XLII. Ditto. M. *95—68 gr. Qazwm, 1175 H. Mr. Furdoonjee. 

Similar formula. I 

f I vd aJu« 

* [The true reading of the obverse, from better preserved coins, is given by 
Harsdeu, Num. Orient., p. 481. Ed.j 
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XLIII. Ditto. M. -8—55 grains. Shirdz, ••90 H. Mr. Furdoonjoo. 

[ ] 1 The same as No. XLI. 

3 C 

Ditto, .i®.. ‘8—67 grains. Shirdz, **75 H. Mr. Purdoonjee. 

I The same as No. XLI. 

fJbJl 

...V* 

XLIV. Path 'AH Shah (Qajar). M. •95—138-5 grains. Mashhad, 
124 4 H. My cabinet. 

4{.JU 'nA JbuE^’ 

XLV. Ditto. iR. ’95—158 gr. Kirmdn, 1219 H. Mr. Purdoonjee. 


in 1 


.UUI sU 


XLVI. Ditto. Al. *85—44 ^ -^hirfiz, 1203 H. Mr. Purdoonjee. 
Jirt-A * I Similar inscription. 

ir*r 

Ditto. ®,. ’50—37 grains. Yazd, no date. Mr. Purdoonjee. 


Wr 


Similar inscriptions. 


XLVII. (P) Mu^mmad ij^azi. ®-. •75—100 grains. Astarabad, 
1173 H. Mr. Purdoonjee. 

^Ud &Dt 

^ iXli, 

I ivr 

XLVIII. (P) Shih Husain. iR. ’8—57 grains, ^awaizah, no 
date. My cabinet. 


In circle 


aU| 

<UiX «AV 


In circle 

••• 

Round 


Bound, 
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Antiquities at N&gari,—By Kavi Rij ShyXmal DXs, M.R.A.S., F.R.H.S. 

Translated by Basu RXm FbasXd. (With two Plates.) 

Nagari is a small village in Mewar, and is situated on tli 9 east or 
right bank of the Berach, about six miles north-east of Ohito|'. At ono 
time it was part of the jdgir of the Thakur of Bassi, but it is now included 
in the estate of the Rao of Bedld who belongs to the Guhilat or Gehlat 
clan. The name of this clan is derived from Guhil, the son of the Bapp4 
Rawal who in Samvat 784, A. D. 738, according to Col. Tod, or S. 791, 
A. D. 735, as I believe, took Chitor from Man’mori, the last of the Mori 
or Pramar dynasty.* 

Though we do not Icnow the dates of the foundation, or the destruc¬ 
tion of Nagari, yet the latter event must have occurred before the time 
of Bappa who lived more than eleven centuries ago ; and it would seem 
from two inscriptions at Nagari being in the Southern A^oka character 
that the city was flourishing before the Christian era. The inhabitants 
point out the remains of an ancient fort at Nagari, and say that its moat 
was formed by a ravine lying to the eastward. An examination of tho 
spot shows that some building must have st-ood there, for largo bricks 
are occasionally dug up in the neighbourhood. The north-cast and south 
quarters of Nagari also contain many,.isolated specimens of ancient archi¬ 
tecture. The old rampart of the tc is said by the villagers to be repre¬ 
sented by a ci’escent-shapod embankment which skirts Nagari, commen¬ 
cing on the south at the river and encompassing the south-east, oast and 
north-east quarters, and ending at tho north on tho river bank again. 
Tho entrance to the old city is traceable on the rqad leading to Bassi. 
In some places we find old mortar floorings, and sometimes masonry 
ghd^s are exposed to view by the erosion of tho river banks. 

. Two earthen vessels measuring 12 feet in height and 3 in diameter, 
with sides an inch thick, are to be seen'in the shaft of a well sunk by a 
barber. Such vessels called nemd 3 to 4 feet high and If in 

disCmetcj*, are manufactured at the present day by potters on their wheels, 
but those two old vessels seem to have been constructed by joining 
seveial layers, each 4 inches high, and then baking them in a kiln. 
The rims of similar vessels m^y be seen peeping out from the ground in 
two other places. 

Hdthiom Jed hdfd. 

About half a mile oast- of the village there is an open rectangular 
enclosure which goes by tho above name, i. e., the elephant-enclosure. 

* Tradition saya that Chitrang Mori romovod to Chitor, on Nagari having been 
doomed to destruction by the curso of an ascotio. 
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Its wdills are composed of largo slabs of a greyish limestone^ admirably 
put together in five snooessive layers. The height of the wall is 9 ft. 4 
in., and it is 3 ft. 2 in. thick at bottom, and 1 ft. 4 in. at top. The 
breadth^ of the slabs of the lowest layer is 2 ft. 9 in., of the 2nd, 1 ft. 

8 in., of the 3rd, 2 ft. 7 in., of the 4th, 1 ft. 3 in., and of the 5th, 1 ft. 
4 in. Their length varies from 7 ft. to 14 from the top to the bottom. 
The outer measurement of the enolosuro is 300 ft. 4 in. by 154 ft. 
4 in., and the inner is 291 ft. by 148 ft. 6 in. The entrance is at the 
southern side; the northern side is in a state of dilapidation, owing, 
according to the villagers, to the Tkakur of Bassi’s having taken away 
the stones to erect other buildings with. 

XfhVdnmty or Alchar's Lamp. 

About a mile north-east of Nagari there stands a pyramidal tower 
(Plate V), built of the same kind of stone, and constructed in the same 
way as the Hathioip ka bafa. It is 14 ft. 1 in. sq. at the outside base, and 

3 ft. 3 in.sq. at the apex. Its height is 36 ft. 7 in., and it is composed of 
21 layers of large blocks piled one on the other. The tower is solid for 

4 ft., then hollow for 20 ft., and solid again up to the top. The floor of 
the cavity, or chamber, is 4 ft. sq., and it has 7 openings to admit light. 
The window facing the east is 2 feet, by 1, 3 in.; of the two on the west 
one is 3 ft. 3 in. by 3 ft., and the ot“L'^ 2 ft. by 1, 9 in.; one window on 
the north is 2 ft. by 1, and the other is 2 ft. 3 in. by 2 ft., and so also 
are the windows on the south.* 

• These measurements were reported to the author by Tti^kur .Tagannfith Singh 
the Hdkim, or Baj-offioial at Ohitof. Tod has two referouces to Akbar’s lamp. At 
vol. I, p. 825, he says “ the site of the Royal (Akbar’s) Oordoo or camp, is still 
pointed out. It extended from the village of Pandowly along the high road to 
Bussie, a distance of ten miles. *The head-quarters of Akbar are^et marked by a 
pyramidal column of marble, to which tradition has assigned the title of Akbar *ka 
dewa, or Akbar’s lamp.” He adds in a note. ” It is as perfect as when constructed, 
being of immense blocks of compact white limestone, closely fitted to each other, 
Its height thirty feet, the base a square of twelve, and summit four feet, tg which a 
staircase conducts. A huge concave vessel was then filled with fire, which served as 
a night beacon to this ambulatory city, where all nations and tongues wore assem¬ 
bled, or to guide the foragers.” The other reference is at vol. II, p. 766. There he 
expresses his regret that, owing to the results of «.n accident, he was nnablo to climb 
the stoiroase ” trodden no doubt by Akbar's feet.” But in fact there is no inner 
staircase. Eavir&j Shy&mal D&s writes as follows : ” There is no flight of stops to 
reach even the highest part of the hollow chamber, though there are projecting por¬ 
tions of the blocks composing the pyramid on which the feet can be rested. If 
any one wants to get to the very top, ho must get out at the highest window and 
then somehow or other scramble up.” The Eavir&j observes that the fact of there 
being nO interior staircase corroborates hie view that tho tower has not been built by 
Akbar, though ho may have used it as a beacon. There is no tradition about its 
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This pyramid is catl'ed ‘ XfbKdtwal ' or the * vertical lamp*, and 
is said to have been erected by Akbar as a beacon lamp (for burning 
cotton seeds socked in oil placed in a huge cup kept on the summit), 
to denote the head-quarters of his camp when pitched there tq, reduce 
the fort of Ohitoy in S. 1624 (A. D. 1568). Notwithstanding the authors 
of the Akbar Ndmab, X^haqdt i Akbari, Iqbil Namah Jahdngirf and 
Farishta say nothing about it, yet it may be that Akbar did employ 
the column for placing on it the signal light of his camp, reasonably 
considering it better adapted to this purpose than any new thing which 
he could make. 

From certain remains found to the north of Nagari in the bed of 
the Berach, it may be, inferred that a bridge had been thrown across 
the river, and the people say that its debris were used in that over the 
Gambhiri which flows past Chitoy. But my own investigations show 
that the latter could not have been entirely constructed in this way, as 
it contains also portions of some old shrines, e. g.y the stone tablet 
bearing the Inscriptions of the temples founded by B4wals Tej Singh 
and Samar Singh.* 

Further, the inhabitants of Nagarf have fi, belief that the materials 
of its ancient structures were used in the erection of the fort and the 
buildings of Chitoy. This carries certain amount of truth with it, 
inasmuch as ti'aces of the debris o|.ci Nagari village attract the tourist’s 

notice in the temples and ruins of Ohitoy.f* 

« 

origin, bat the similarity of its arohitectare with that of the H&thioQ k& b&yd would 
point to a contomporaneous date of the two struotures. He also informs me that the 
word Ifbh’diwal is a Mewari term. iTbh in that dialeot means 'standing' or 
' vertical e. g., -Alfui hemd means ‘ to stand up’. Diwal is equivalent to Hindi dtwat 
*a lamp’ and seems to be derived from the tw<rwords d€p an d dla^. Note by Mr. 
JI.,Beveridge. —[I'he staircase, spoken of by Tod, most have been an outer one, pro¬ 
bably a wooden structure, which appears to have perished. An inner staircase, even 
if there could have been one in the narrow chamber of 4 feet square, would have 
been useless for the purpose of reaching the summit, between which and the roof of 
the chaniber there are 12 feet of solid masonry. As Akbar used to keep a beacon 
on its summit, it is clear that once there must have existed an outer staircase by 
which the summit could be reached. Akbar himself may have got it made for his 
beacon. £o.]. « 

* Paper on the Prithi B&j B4a&, p. 17, No. I, p. 1, B. A. S. Journal for 1886. 
t Tod, II, p. 750, says that two temples in Ohitoy, erected by B&n& Ehumbo, and 
jbis wife Mir& Bai, are entirely constructed from the wrecks of more ancient sbri ne n, 
said to have been brought from the ruins of a city of remote antiquity, called Nagara, 
three kos northward of Ohitoy. He adds in a note “ I trust this may be put to the 
proof; for I think it will prove to be Takshac-Nagara, of which I have long been in 
search; and which gave rise to the suggestion of Herbert that Chitor was ^ Taxila 
Porus,” 
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Old coins are sometimes picked up at Nttgari during the monsoon, 
when the dust and the surface soil get washed off. t'our such coins 
likely to interest numismatists are sent with this paper for the Society’s 
Museum.* Major-General Cunningham fancies from the finding of 
some ancient Sibi coinsf at Chitor, that it must have belonged to tho 
Sibi kings whose dominions lay towards the Panjab, and that Jayatura, 
the metropolis of the Sibi territory, may be Chitor. 

I shall now speak of two old inscriptions (see Plate Ya) corroborat¬ 
ing the evidence of the antiquity of Uagari: their squeezes brought 
by Pandit Ram Pratap Jotishi are sent herewith. 


Inscription 1. 

This is on a slab on the right hand side of the door or entrance 
leading down to a tank in the village of Ghasnndi, about 4 miles N, E. of 
Nagari.J Tho tank was completed on the 3rd Baisakh Sadi S. 1566 
(19 April 1610), by Singdr Debi, wife -of Mahardna Rdi Mall. 

The slab measures 3 ft. 7 in. x 1 ft. and contains 3 lines of 15 
letters each, but unfortunately the 13th letter in each line is so close 
behind a pillar that an impression could not be taken of it. See Plato I. 

Having failed to make out any, satisfactory sense of tho inscription, 
I had recourse to my able and learned friend Mr. Bendall, Prof, of 
Sanskrit in University College, London, and I am deeply indebted to 
him for the kindness with which he has replied to me on the 27th October 
last as follows: 

“ The character is in the main the oldest found character known. 
We usually call it the ‘ Southern A4oka.’ All tho rock edicts of Asoka 
south of the Panjab are in thia character They are in a kind of Prdkrit 
or Pali, however. This is in a sort of popular Sanskrit, probably what 
Pdriini means when he speaks of‘the bhdshd of his time. Some scholais 
call it tho ‘ Gathd dialect.’ Tho Mahavastu a great Buddhist book, 
published by M. Senart at Paris, is, in tho main, in this form of speech. 

• [Tho coins have been receiveij, but nothing can be made out of them, as the 
devices and inscriptions aro quite obliterated. En.]. 

f Arohosologioal Survey Boports, XIV, 45. * 

$ [In a note, subsequently received, the author adds: “ Entrance of the t.n.-nir must 
be taken in its literal sense. In B4jpdt&n& wo have numbers of bdoli or reser¬ 

voirs of water, which have only one descent; and over the ghdf one, or sometimes 
two-storeyed struotnres ore built; and in some cas'es, as in the tank in question, 
literally a doorway leads to tho pater’s edge. The inscription exists on the right 
hand side of the descent, inside the entrance, towards the body of tho water. There 
aro no sarronnding walls, raised above tho ground level, but the parallel sides of 
tho descent are slinped like walls.” Ed.] 
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You will sec from my traniscription that it is not pure Sanskrit; but it 
differs from Pali'and most Prakrits by having the letters H and while 
they have only ^' 

The stone is evidently broken on both sides and I can make no 
sense of the first line except a, probably, man’s name Pdra^ara. 

From lines 2 and 3 it would seem that a “ hall of worship ” was 
made to Sankarshana (Siva) and Vasudeva, with a wall or rampart 
(prakdra). 


(1.) 

w Jr V V ^ V m 

T V T ? Jf V V 

(2.) 

«rJrTJTJisf«rTVV 

^ V m V t ’Ti »rt 

(3.) 

wrf ^ ar ir VT vr 

vr ^r V «rr V v VT 




?= Sansk. Vataka Narayana, surrounding, sheltering. 

Mr. Bendall supposes Sankarsan to stand for Siva and correctly too, 
since the term is sometimes applied in this sense ; but generally it is 
used to signify Bal JDeOy the elder brother of Krishna or Tdsudeo (son of 
Yasudeo ). Thus we see that a hall of worship was made to BaVdeo and 
Vdsndeo, from which the inference may be drawp that they were regarded 
with venoi’ation at that period, and that idol worship was in vogue 
among tho Vedic people. 

Inscription 

Found on the river bank near’Nagari, evidently broken on both 
sides, measuring 1 ft. x 8| in. and marking 8 letters of the same charac¬ 
ter as the preceding. See Plate I. They read 

^ ^ m *rT ^ IT 

t 

One letter *9 has been evidently defbeed from tho beginning, thus 
making W (’S^) = meaning “ mercy to all creatures,” 

wlMch was one of the formulae of the Jains. 

I also give a third inscription which is of modem date and records 
the making of the tank above referred to. 

[From a very good squeese, subsequently sent by the Kaviraj, and 
from which Plate Va has been prepared, the fragments of the two 
inscriptions would seem to read thus: 

1 2 3 4 5 6 7 8 9 10 11 12 13 1415 

I. ## 

• • w Jr ^wrt^w^ •* 

wt ^ «TT fir W ^ IfT tT JTI TT ^ « VI 


• « 
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In the first line, the let letter is partially brqken away, but suiii* 
cient remains to show it to have been td ; the 3rd leister is gd or grd 
rather than ga ; the 4th letter, and the 3rd of the third line are alike, 
both being jd ; the 5th letter may possibly have an anuswara (>5) ; the 
11th letter is distinctly ri, with what looks like a dot within the angle 
of the vowel. In the second line, the Ist letter again is partially broken, 
but the vowel i is di 8 tinctl 7 visible; the 2nd letter is more probably 
only na (not nd). In the third line, the 4th letter is distinctly it, the 
12th is na, and the 14th is fe. The latter would seem to stand for pi; 
for the word intended is probably vdpikd, ‘ an enclosure ’ or ‘ a garden.* 
The second line would seem to mention the Jina (Mahdvira) and 
Bhagava (Buddha) as well as tire two brothers Sankarshana (Baladeva) 
and Basudeva (Krishija). At the beginning of the three lines, as well as 
at the end of the first two lines some portion of the inscription is 
lost; traces of the lost IGth letters of lines 1 and 2 are still visible ; but 
after vdpehd there is no trace of anything further having followed. 

1 2 3 4 5 6 7 

II, ** i ^ ^ ^ ** 

* * f wr 

In the first line, the Ist letter ij.^slightly broken ; the 5th might be 
de ; the 7th is probably the beginning’of the word thatphha ‘ pillar.’ In 
the second line the first consontunt is lost, though the accompanying 
vowel i is distinct; perhaps the word was hdritd or pratisthdpitd. Ed.] 


Inscription III} 

% 

n »nn ^ ^ iwftfr ii 

ii ^ I n 

f%«TT n sr^- 


* [This inscription has been carefully chocked with the help of two good ink 
iiiipi'osslons, sent by the Kaviraj. The akuharan onulosod in brackets are doubtful on 
the stone, and have been coujocturully restored. Ed.] 

2 Eead I * I 
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^:T»rHir> 

5*i*i 1^^ II ^ 

n 

I 


ii a 



enigg(’9')Kftr»T?: ^^TK jeri* i 




5 II 1 


xRf*mi#ci® jranT t^nrsJT «irri?rT II 

^ ?rr?5nrT5t'® n i 

f^ fw «r 5rKT[<lTini?ft n 

5BrVt ftf »rT3RT^ «rar^ d « 

H f^HTelT IJcft WcT^- 

w s^T II « 

wir^ cT^ n ^ 

OT«x^pR:»rrjr» n 

f^ai5cn“ I 

c ^ 

’rf^L«rg ^ fwJT ^5Wcr WJre^iifxf. fTO»rf% »r KT«r% 1 ^ ^T«r- 

ai^ixw: II 


* Bead 

K Road «»^wfwi|* I 
0 Bead | 

7 Bead I 

B B(md metri causa. 

» Read oirT^ I 

10 Read I 

11 Read I 


12 Read srarf?Tf^: I 

18 Read | 

11= Bead ^ | 

16 Read 

18 Road fVq^V(4|^ imtri causa. 

17 Road I 

18 Bead I 

19 Bead ejfsnar | 
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81 




y 

y iR{i «ra««r?? ^^fl(^q)f^4iTfcT ipH- 

0 ^,8 

^ tiT^Trrtiiw^j^ m R®cf1Nc^“ fk^ i ^TT?nr* 

ftp’ll «i^fw ^^^tcriT^tf5T?:cTf^^! II 

5 ?iTt Tjmvm^ y t,'® 

85 iiR^«rfHHt i=i«ftTi: ^^^mg^imHTircr y ^r^rr w 

y 

mpd ^r ttif^ ’s n ^ ra ^? ! ^ ^HiTOrTiz5rflfS«BT f^cr^nr- 

HTJiwr^t^rm^:’*® y ^fkianrygi TOtinf^^- 

iiTf^«Tf^ aisra 85 irPE^ y 

^jWWy nv 

WTOfaprqTTPi ^f^ar»y 

^ •s 

Tpfmi nfwf?T^^«ft f^’"^ y 

!3xr^irftenfi^ f%^fipr5 ar^nTt^?!r^fWird<ii*iJ4^g 

*T*rTCcTO5ni«n8RTOfu*imT7i7sn®^ y 

8?3rR^arr an? Kimm- ar aTfiT%if y 

^ ^«f^»T*iTO«iTs y 

siZ5*amir-TOr-8ift|-’8^TO5^ W’^r; ^^tsHy iif^- 

xf5«iiWT5i«5^Tfw y ’^a 

so Bead B'Oad | 

81 Read I *9 Read I 

*8 Omit the annsw^ra, SO Read | 


38 Read TF *lfij«^l ? |' I 
8* Bead I 

*S Read ( 

36 Read IV<«||(^||i(«| metri causa. 
W Read | 


8* Read afsi^i^o | 
S3 Read ^HKIfe I 
88 Read | 

81 Omit the visarga. 



82 Kavi Rdj Shyamal Dds —Antiquities at Nagari. [No. 2, 









iTTOT^ b «RnwW «TPr- 

»TTmiir^5r^«rwn%®® iKcftaiat 

3Rpr ws^ ... B 


Translation. 

Oip ! Obeisance to Gane^a and the divine Sarasvati ; 

1. May the eyes of Pdrvati the beauty of whose glances is as splendid 
as a whole family of black boos in the act of theii* pretty gyrations in 
a lotus, dissipate the darkness of my mind with their rays. 

2. May Gane^ who manifests his elephantine rank among the gods, 
by having the unmistakable shape of an elephant down to the shoulders, 
remove the ignorance generated by obstacles, and completely inspire 
my mind with elegant expressions. 

3. The pious and excellent king Rdjamalla, the son of Kumbhakarna, 
the sun of the lotus-like race of king Khummapa, is reigning at Chitrakdta, 
his praise being sung by numerous poets, who were made happy through 
his meritorious deeds, because hd crushed the pride of the mighty army 
of the haughty prince of Malwa. 

4. King Banamalla, who was the crest jewel of the noblest princes 
of the empire, was the ruler of Marusthala, having rooted out from it all 
its thom-liko enemies. 

6 . On his gaining the membership of the assembly of the immor¬ 
tals, forthwith his valiant son Yodha, who* had cut off the Pathan race of 
the Persians with the edge of his sword,^ bore the burden of the land. 

6 . That lord of the Marumedini {^Ahode of sand) ^ who had the satis¬ 
faction of having duly fulfilled the ceremonies of Kanyd Dana (giving 
away girls in marriage) and had undertaken a pilgrimage to Prayaga 
satisfied his forefathers by performing funeral obsequies to their manes 
at Gaya, and gratified learned men by giving charities in gold at Ka^i. 

7. What did he not offer in fire on the sacrificial ground to the 
gods, what did he not give away to the Brahmans on the charity ground; 
what Persian did he not defeat in battle, and what deed of fame was 
not accomplished by king Yodha! 


W Read I 

86 Read | 

87 Read | 


M Read | 

SO Read | 
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8 . Unto sncli a king was born a daughter, 'wrho by the number of 
her virtues surpasses the wives of the divinities and who is a repository 
of noble actions. In the finish of her body the skilful Creator has reached 
\^the acme jof his power, or rather Cupid himself has exhibited his skill in 
bie fine arts. 

The king perceiving, from the words of her playmates, her 
childhood to be over, proposed to his ministers to give her away in mar¬ 
riage, when a prince equal to her in virtues could be found. 

10. On a searching examination having been made among the kings 
of the earth as far as the shores of the ocean, king RAjamalla (Bai Mall) 
was found to be a match for her in virtues. 

11. While a host of bards were chanting in high and mighty terms 
the praises of the king, whispers regarding Bajaraalla penetrated the 
precincts of the (Marway) king’s zenana. 

12. 0 ye princes, listen to the words of the heralds, and raise no 
doubts : we are praising the terrestrial Cupid, the generator of delight 
in the hearts of the fair sex in the height of passion : Rajamalla is next 
to none among the princes. 

13. Having gained the victory over a host of brave adversaries 
in a raging battle, the dutiful (king) offered (the spoils collected) from 
the ends of the earth to the brahmans. Bajamalla filled the earth 
extending to the four oceans with his renown, and now reigns supreme 
in th.e world by reason of his noble attributes. 

14. The well-meaning S^iva, who bears the moon on the forehead, 
had openly granted a boon in these terms: ‘ let prosperity attend thy 
posterity, and let thy kingdom prosper ’; hence Kumbhakarna’s son, 
the head-jewel of kings, is triumphant in the world. 

15. The queens (lit. thg lotus-eyed ones of the harem), being 
delighted in their hearts with hearing the echoes of the foregoing eulp- 
gium of the bards, resolved that' this king should be married to that 
princess at once. 

16. The dependant chiefs (of the bride’s father) ordered the 
cleverest officials to make haste in preparations for the wedding festivities, 

and all the requisite things were readily supplied without an ‘ if ’ or a 
‘ but.’ 

17. Then BAjamalla was fully satisfied with presents of elephants, 
horses and a store of other articles given him, as dowry by the king of 
Marwar, along with the princess. 

18. He lovingly talks with his affectionate bride who bears the 
name of S^fingara Devi (goddess of adornment) ; and with her, under 
the influence of Cupid, he passes his time in many a prank of love. 

19. S^fingAra Devi, the abode of chastity, beauty, prosperity and 
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charity, havinj^ obtaine'd Bdjamnlia, the son of Ktimbhakar^a, as her 
consort, perpetually enjoyed intercourse with him to her heart's content. 

20. She dug this pond, having sides decked with gems, a rival 
of the ocean, of unfathomable waters that have tempted Y^'shpu to 
transfer his maritime abode, and take it up here with his spouse Bam&. 

21. There are trees there, irrigated with the water raised by 
means of large pitchers attached to the admirable wheel. The plantain, 
mango, and panas {Artoearpus integrifoUa) which grow on its banks, 
exhibit their owner’s excellence in affording hospitality to travellers. 

22. Here and there upon its banks there arc Banian trees enliven¬ 
ed by the hamming of black bees swarming about the bunches of their 
flowers of perennial fragrance. Unceasingly the daughter of the king 
of Marudhara added (to their number) with a view to worship Parvati 
the bestowor of all felicity. 

23. May Bajamalla wedded to S^fingdra Devi, and this pond fllled 
with lucid water, continue to shine as long as the earth, the ocean, the 
sun, and the moon endure. 

24. This pond as well as thirf inscription of elegant style and 
containing good lessons, were finished on Tuesday the 13th of the bright 
half of S^ravana S. 1556 (21st July 1499). 

25. There lived a Brdhman of the Da^ar4 caste, Jo^inga Ke^ava 
by name; his son Atri had a son Mahe^a who was a great poet, 

26. The same poet MaheSa who composed the inscidption in the 
temple of Ekalinga and of that on the tower of victory, is likewise 
the author of this. 

Samvat 1561, S'aka 1426, third day of the bright half of the auspi 
cious month of Vai^akha being Wednesday in the spring season when 
the sun was in his northern course (19th Apiil 1504). 




Notes on the Oity of Hirdt.—By Captain 0. E. Tate, Political 
OfficeTf AfgMn Boundary Commission. 

[The following paper is a revised reprint of portions from Captain 
Tate’s printed report to Government. The inscriptions have been 
revised by Maulawi Abdul Hak Abid, who has added translations together 
with some critical and explanatory notes (marked A. H. A.) The 
inscriptions, however, would require to be verified by collating with the 
originals or facsimiles. Some of the names are doubtful (marked P). Ed.] 
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The most prominent feature of the city is .the ' Arg-i-Kuhnah * (P) 
or old citadel, which stands on the qprthern face towering over the rest 
of the city. That this citadel was formerly a place of great strength, 
is proved by Ibn-i-Hauqal, who writes—“ Hirdt has a castle with ditches. 

\This ca'stle is situated in the centre of the town and is fortified with 
tiqry strong walls.” This building, which is altogether some 250 yards 
in length, now stands not in the centre of the town, but slightly back 
from the main northern wall. The ditches mentioned are now mostly 
choked up and full of reeds, though efforts are being made to clear 
them out. 

The only building noticeable by its size and height above the uni¬ 
form level of mud houses is thq Jdm’ih Masjid, a large and lofty struc¬ 
ture in the north-east portion of the city. Ibh-i-Hauqal says—“ In all 
ElhurdsAn and Mawardu-n-Nahr there is not any place which has a finer 
or more capacious mosque than Hiri or Hirdt. Next to it we may rank 
the mosque of Bal^ and after that the mosque of Sistdn.” But there 
is nothing in the Jdm’ih Masjid to record its age that I know of, older 
than an inscription in the Khat-i-Suls character on a slab above the 
* Mi *, put up apparently by Sultan Abd. Sa’id in A. H. 8G6, 
to record the abolition of some oppressive tax. This date corresponds 
with about A. D. 1461, seven years before Abu Sa’id’s death, and at a 
time when, so history says, ho was engaged in waging war with Turkish 
tribes in Khurdsdn. « 

The objects of interest outside the city are almost entirely confined 
to religious structures such as the Mugalld and to Ziydrats or shrines. 
Of the latter the most famous is the shrine of Gdzurgdh, a large build¬ 
ing up at the foot of the hills some two miles to the north-east of the 
city, and the residence of the Mir of Gdzurgdh, one of the most richly 
endowed and influential divines in the Hirdt district. The office of 
Mutawalli or superintendent of the religions endowment of this shrine 
has descended for generations in the family of the present Mir Murta/d. 
The Mir’s oldest son Muhammad ’Umar Jan, a man of some 35 years of 
age, is married to a daughter of the late Amir Sher ’Ali, a sister of 
Sarddr Ayydb Khdn. 

The shrine is distinguishable from afar by its huge, lofty, square- 
topped building surmounting a high arch, .the usual feature of all sacred 
buildings in this country, and is well worth a visit if only to see the 
beautiful carved marble headstone surmounting the tomb of the saint 
and the simple yet handsome tomb of the Amir Dost Muhammad. 

Passing first through a large walled garden of pine and mulberry 
trees, the visitor comes to an octagonal domed building full of little 
rooms and threc-connered recesses, two stories in height and all opening 

L 
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inwards, bnUt apparentljr as a cool, breezy place in wbicb to pass 
the heat of the •sninmer days. Beyond this again is the main en^ 
olostre of the Ziy&rat, now a deseed and dilapidated-looking place; 
ever 3 rthing bears a look of decay; the nnkept courtyard, the broken 
tile work on the archway and entrance to the shrine, and genezal want 
of repair eveiywhfflre Tisible, betoken a great falling ofi former 
prosperity. 

There is a covered reservoir built, according to local tradition, by 
a daughter of Shdh Ru^, but the folloMring inscription, which was 
deciphered with some difficulty, proves that the reservoir was originally 
built by Sh&h Bukh himself, but fell into disrepair and was subsequently 
restored, 243 years after his death, by some lady of royal descent, whose 
name, as usual, is not given 




; l -.iflSl j\y ^ # 

A-Wl ^ ))€ yi*-® • 

alil^) )\ • 

^ j)^4i l.&i) • 

vfJUl ^ ^ • 

^^LXinT ji)j * 

iAii* igf;V jiA- • 

v1 • 

\Sj^ • 

oIm uJ'UjvjI • 

Jild * 

* Perhaps A. H. A. 
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• ^ \_P ^ ’ " ' 8** ^ * 

• J4>«» i vly* Jj-a** ^ • 

. • \jA, c:>»A.<ic • 

• ^ ♦ 

• iiaJ wipaJ y> vT * 

•# • ^ ^ 

• (£.« Jj« JU. • 

• ( j«-j“ p)-; t/y^ yj^t/jti 


This inscription by tbe Abjad reckoning gives tbo date of A. K. 1100 
or A. D. 1689. 

The entrance to the sbrino lies at the eastern end of the main 
courtyard, through a doorway under a high arched vestibule and across 
a covered corridor, paved with slabs of white marble, worn and polished 
into the most dangerous state of slipperiness by, presumably, the feet 
of countless pilgrims. *Roundaboat this door sit Mullas, beggars 
and pilgrims of sorts, in addition to the numerous blind ^46^ or reciters 
of the Qur&n who here seem to act as the general showmen of the place. 

Immediately in front of the entrance and looking inwards, but now 
half-buried in the ground, is the csnrved figure in white marble of a long, 
thin animal, said to be a tiger, though what a tiger is the symbol of in 
such a place I cannot say. 

Passing through the entrance one emerges into a square courtyard 
surrounded by high walls and little rooms, with a lofty half-domed 
portico at the eastern end, the*tile work on which is very much out of 
repair. It is generally the custom to engrave the date of any mauso¬ 
leum over the entrance door, but there is no date engraved on this. 

On either side of the entrance are the usual retiring rooms with 
arched prayer niches. In the northern niche the following «text* is 
engraved 


!*• ^ 




( 2 ) 


‘ The word «»T« •B doubtful here. The Hue does not soan and may be changed 
thus !—# j 

• [The numerical words are enclosed within brackets j thus ^ 8, j = 6 

800,j “7, j* “40,^ —80, J «80, vj =2, ^ —lO} hence 8 + 6 + 800 + 7 + 40 
+ 7 + 40 + 60 + 30 + 60 + 2+10+ 80=* 1100. Ed.] 
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The tomb of the saint Abti Isma’ll ’Abdu-llah An^ri is a 

large mound, so'me 10 yards long by 6 feet high, covered with stones, 
and stands immediately in front of the arched portico under the shade 
of a tree. 

The tradition is that the original buildings having fallen into decay, 
the present structure was erected by Shah Rnkh Mirz&, the youngest 
son of Amir Timlir, who ruled at Hirdt from A. D. 1408 to 1446. 

The great feature of the shrine is the headstone of white marble to 
the grave of the saint, which stands some 14 or 15 feet in height and is 
most esquisitely carved throughout. This stone is a beautiful piece of 
work, as not only is tho carving of texts and inscription well executed, 
but the whole proportions of the stone are beautiful. Tho whole of the 
Arabic inscription, carved in what is known as tho ‘ Khat-i-Snls * 
character, could not bo deciphered, but at the end of it the namo of the 
saint is entered in full, Abtl Isma’il l^aja ’Abdu-llah An^ari, and the 
date A. H. 859 also appears. This date, though, corresponds to about 
A. D. 1455, or 9 years after the death of Shdh Bnkh, and owing to tho 
whole of the inscription not having been deciphered, it is uncertain 
what it refers to. 

The date of the death of the saint, recorded in the following 
quartrain, seems to have been subsequently inscribed, as it appears on a 
separate corner of tho stone and in a different character 

* (3) 

* A.— AC 

“ Fat ” by the Abjad reckoning equals A. H. 481, or about tho year 
A. D. 1089. 

• On one side of the tomb tho following inscription appears, recorded 
by Hasan, son of Husain Shdmld, in the year A. H. 1094 or A. D. 
1640 

* b ^ tlJtJ # (4) 

* jdl jd • 

* 

• J Alii J,/ idji ^ ]j dLllU • 

Bead yi A. II. A. 
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Bonnd the tomb itself the following inscription appears * 

^ O' <1 ' ^ ^o^ o^ 

• t\—LijJ ^Pb # (6 ) 

* 

* 0 o * iS ^ o^ 

• nA.n VJumJ • 

. ^ * 

• jl ^ 9S vAmmj) I L x J * 

• jiytt fjC. ^l.«AUb • 

• 4»UiT d-P • 

• Ujd ‘>t** * 

• J j^* 

• P tt>W J • 

• *U ^ ^ difcl^ J.S I * 

• aidV^b ^ e «tJb)d oA ^S^y ddij • 

• b 1^;] Ai * 

• c:^jd ; • 

•• 

• ijjLj %%^ d^ jS • 

• Jyn tS <ail ld^‘ ol^—A yj • 

e p j jtlad j'-j> 

« AtMjd^ o*5v« Ct*^p • 

• n\.«—^»))d ' "“ i y* ^.■hmxaIj w 

• iS^-—A«^ Jjlf y )fi • 

• ISVj^ iHS dAA*u JJi ♦ 

• d-<^ jf y •y* • 

• n\ .» .. ^ it Jae^ Jd IdJdJ !; jlj; * 

• ^dS^ yd # 

• »v V-* »dxfc; cf J y * 

V* ' \j^h y^y • 
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^»!; ^ Aa. U • 

• «a/4^ * 

• w^'^. > iJ *^•^ wTi; • 

The Amir Dost Mulhiammad’s tombstone is a plain simple but hahd- 
somc block of pure white marble, some 8 feet in length by abont li or 
2 feet in height and breadth, finely carved and snrronnded by a marble 
balustrade. It lies just to the north of the saint's tomb in the open 
enclosure. At the head and foot of the g^ve stand small blocks of 
white marble, carved in imitation, but a very bad imitation, of the head 
and foot stones of the Kh^'ja’s tomb.* They are dwarfed and quite 
lost in comparison with the original monuments. 

The Amir Dost Mul^mmad i^h&n died in 1863, a few days only 
after the capture of Hirdt, and curiously enough there lies buried quite 
close to him his rebellious nephew Sultan Ahmad Kh dn, the son of 
Muhammad 'Azirn !^dn, brother of Dost Muhammad, the then ruler 
of Hirdt, whom he was besieging and who died during the siege in tho 
spring of the same year. 

The remainder of tho enclosure is as full of graves as it can hold, 
not only of notable Afghdns. but of members of the ^fwian dynasty 
and also of the descendants of Jingiz iO^dn, the latter apparently 
predominating. 

Inside the portico also there are some 20 or 30 tombs mostly of tho 
fiimilies of Jingiz Khan and Shdh Bu^. One of the tombs of some 
member of the latter’s family is noticeable by tho fine block of black 
marble of which it is composed, beautifully carved and inscribed in 
Arabic. It bears the date of A. H. 895 or about A. D. 1490. Another 
to Bustam l^uhammad Khdn, a descen^nt of Jingiz Khdn, bears the 
date, according to the Abjad reckoning .of the following Persian verses 
inscribed in the Nast’aliq character, of A, H. 1053 or A. D. 1643 

• di-wo JA. • (6) 

• )\ *»V «a;W • 

• ^ Moji • 

• ( ttAdU vJX* j«S ) • 

Another marble tombstone has an Arabic inscription in the 
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cbaracter, recording the death of Mnhammad.*Iwa:p Kh&n, flimply de. 
scribed as the son of the third KMn in A. H. 1057 or A.« D. 1657. 

A marhle tomb to Muhaminad Amin Kh^ Ti, another descendant of 
Jingiz KhdOf is dated, according to the Abjad reckoning of the following 
line, A. H. 1076 or A. D. 1666 

(7) 

Another marble tomb to Shdhzdda Masa’dd is dated, according to 
the Abjad reckoning cf the following verses, A. H. 1256 or A. D. 1840 


Jjy^ ^ ♦ (8) 

Ayi] ^ jfm ^ * 

*XA.U • 

jS \j sd «S|^AMM« • 

ji ^ caiSUf # 

Jyhj ) ^ ^;U# 

^ ^ VZa^ • 


Several other marble tombs have had the names and dates obliter¬ 
ated, and one of black marble, finely engraved in Arabic, bears no 
name but the date of A. H. 865 or A. D. 1461. 

In the rooms around th^onclosure there are many notable tomb¬ 
stones. One of the finest of these is to the mother of some monarch, 
known as the “ Mahd-i-’ulyd,” but the tombstone has no other name on 
it or anything to show who she was, as it was apparently the custom at 
the time of her death not to inscribe a woman’s name on her tomb. 
The date of her death is fixed by the following hemistich 

iX-l ^ ^ (9) 

literally, ** the place of desert of the light of pardon from the kindness 
of the Incomparable and Eternal God.” It would appear that Mahbi| 
has been purposely incorrectly spelt, having been inscribed Mahbit 
instead of Mahbit for the sake of the date. As it stands the date is 
A. H. 866 (A. D. 1462) corresponding more with the rest of the 
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tombs. Otherwise the date would bo A. H. 476 (A. D. 1083), apparent¬ 
ly considerabljF anterior to any of the others. 

A marble tomb to Ust^ Muhammad !^dja is dated in Arabic 
A, H. 842 or A. D. 1439. Another to !]^aja Saltan Mubammad, dated 
in Arabic A. H. 761 or A. D. 1360, was the oldest tomb noted.' 

Another tomb of some Shdh Bnl^ !^an, made of marble and 
engraved in KhaJ-i-Nasta’liq, has the following couplet 

• * OO) 

* ^ IslV u/i’/'* ** • 

which gives the date by the Abjad as A. H. 1168 or A. D. 1765. 

Another to Mubammad Babim !^an, bears the following inscrip¬ 
tion 


( 11 ) 

giving a date of A. H. 1201 (A. D. 1787). 

A bhick marble tomb finely engraved in the Khat-i-Suls to the 
daughter of some king, name illegible, bears the date A. H. 1109 or 
A • D. 1698 in the following lino :— 

«3Uuh.) jyj (12) 

A marble tomb to Mubammad Quli Sultdn has the following en¬ 
graved in the Khat-i-Nast’aliq 

^;U JU ( 13 ) 

giving the date of A. H. 1015 or A. D. 1,607. 

A torab‘of some one “ Az aulad-i-Salatin,” but name illegible, has 
the date A. H. 893 A. D. 1488, engravfd in Arabic:— 

(14) 

There is a handsome black L^rble tomb finely engraved in the 
Khat-i-guls character to Sultan Mubammad B&yasunghur Ibn-i-Shdh 
Bukh Ibn-i-Timllr, but it has had the date carefully erased. 

Another tomb of some ruler has the name illegible, but the 
couplet 


• ^ • ( 15 ) 
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^ O ^ I ^ ^ ^ ^ * 

• sl^l« * 

gives the date of A. H. 1116 or A. D. 1704. 

Another black mai'ble tomb, name unknown, bears the date of 
A. H. 902 (A. D. 1487) in the following couplet:— 

• tail * (16) 

• Jiy j£J ^ • 

There was formerly a Qadamgdh, or stone bearing the mark of the 
footstep of Hazrat 'Ali, in an arched portico built by Shah Tahradsp 
Safawi on the north side of the court. The stone-apparently was carried 
away, as shown by the following words at the end of the inscription over 
the arch 

*15. «ISUj.S sd (17) 

which gives the date, by the Abjad reckoning, of A. H. 949 or A. D. 1543. 

On the south side of the court thp corresponding portico has fallen 
dr wn and the tombs in it type buried under the debris. At the door on 
the right-hand side as one enters the inner court is a large circular 
font of white marble, used though, so far as I could learn, only as a 
bowl to mix sherbet in for the use of the pilgrims visiting the shrine. 

Between the Gazurgah and the Joe Nao or new canal is the tombstone 
of Amir Jaldlu-d-din, dated A. H. 858 or A. D. 1454, but the name of 
his father is obliterated. Jalalu-d-diu himself is named the Shahid, 
proving that he met a violent death. 

Of the other shrines around Hirdt, the largest is the Ziydrat-i-Awal 
Wall as it is commonly pronomjced, but in reality the tomb of Sultan 
Abd-l-Walid A^mad, the son of Abd-r-Bazd ’Abdu-llah Hanafi of Az^- 
ddn of Hirdt, who died in the year A. H. 232, or about A. D. 847. 

The tombstone over the grave has disappeared, but the following 
inscription taken from a slab, put up over the door of the shrjne by 
Sultdn Husain Mirzd, gives the name and date of the death of the saint, 
though the date of the inscription on the slab is not mentioned. 


^ o ^^ o <-0 S ^ 
'I 
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The shrine lies some two miles to the west of the city, and the 
pres cnibuilding was, it is said, erected by Shah Saltan Husain, who 
reigned at Hirat from A. D. 1487 to 1506. It possesses the usual lofty 
arched portico with a domed enclosure containing the tomb behind and 
other rooms around, but is built of plain brick throughout and unadorn¬ 
ed except by some mosaic work inside. The garden in front has been 
allowed to fall into decay, but some lofty pine-trees still remain. 

There is another large and similar shrine about a couple of hundred 
yards to the south of the city, known as the Ziyarat-i-Sultan Mir Shahid. 
The tomb stands in the centre of the lofty domed enclosure immediately 
behind the arched portico, and is surmounted by flags of many colours, 
the poles of which are mostly topped with the figure of an open hand. 
No moaning appears to be attached to the symbol; it is simply said that 
the standards, presented by the Prophet to his people, were surmounted 
by a hand, and the tradition still remains. 

To show how little is known about the history of these shrines, I 
may mention that I was assured that the saint buried here was Sultan 
Mir ’Abdu-1-Wahid, the ruler of Hirat, when the city was besieged and 
captui*ed by Hulakd ffijan, the son of Tuli Kian, son of Jiugiz Khan, 
shortly after his capture of Baghdad in A. D. 1253, and that Sultan Mir 
’Abdu-l-Wahid fell in the defence and thus earned the title of Shahid or 
martyr. On having the tombstone cleaned from the lamp oil and dirt 
of ages, it appeared, however, from the Arabic inscription, that the name 
of the saint was ’Abdu-llahu-l-Wahid, the son of Zaid, son of Hasan, son 
of ’All (the son-in-law of the Prophet), sou of Abu Talib ; that ho was 
born either in A. H. 35 or 37 (A. D. 656-58), and that he died in A. H. 
88 (A. D. 707) in the lifetime of his father; that his grave was found in 
A. H. 320 (A. D. 832) in the time of ’Ali^ son of Hasan (an Imam of the 
Zaidi sect) and of ShaijA Hasanu-l-Basrah, and that the present shrine 
was erected by Shdh Sultan Husain in A. H. 890 or A. D. 1486. 

In the same building there is another tomb. The inscription on the 
stone ^ives the name Ja’far Abu Ishaq and date A. H. 289 or A. D. 902. 

In addition to the Ziydrats at the city gates, there is a small shrine 
called the ZiyArat-i-Khaja ’All Baqar on the north-east side of the city, 
and another called the Ziyarat-i-Khaja TAq (?) adjoining a graveyard, 
used as the burial-place for ^ho Kabulis, a little to the east of the city. 

To the north of the city there is a long mound which evidently at 
some time or other formed part of the rampart of the city wall. This 
is confirmed by Ibn-i-Hauqal, as above quoted, and it is clear therefore 
that the city extended up to this point as late as the 10th century. 
This mound is now known by the name of Tall-i-BangiyAn or the mound 
of the bhang-eaters; the people given to bhang having, it is said, been 
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in the habit of holding their meetings on this mound; before that, the 
mound is said to have been called Tall-i-Qutbiyan or the mound of the 
holy men, from the numbers who*lie buried in it. The mound at the 
present day is one mass of graves, and at one place on the northern side, 
in digging out the foundations for the fortifications, a large stone-lined 
mausoleum was found at a considerable depth, full of human bones, but 
with nothing in it to show who the people buried there were, though 
they are believed to have been Muhammadans. 

There are two shrines on the mound, ordinary domed buildings of 
burnt brick. One contains the tomb of ’Abdu-llah, son of Mu’awiyah, son 
of Ja’far, son of Abu Talib (the father of Hazrat ’Ali) and grandson of 
Zainab (the daughter of the Prophet by his wife.Fatimah). The follow¬ 
ing inscription, giving these particulars, is engraved round the pedestal of 
the tomb, but does not give the date of death ; it records the fact that the 
present building was erected by Shaikh Bayazid, son of ’Ali Mushrif in 
A. H. 865 (A. D. 1461). 

- ^UaaJ) j o’jU»J) ^UaJLuyfc j (19) 

^ 1 - • ' ' 

^ ijjlo 

V * ^ ^ <»i 

I o '?i e»" ^i 0-^51 ,<0 o S'o o lo »■<'&' 

fijAji] A*39li aJLjI S*xjUJ1 u—-H li 

•a ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ * 

^ ^ y 9 (0 y^/ gj^ ci<^l ctSjS *tt .»^ I ^ ;S 

AW ^ ^Ijc ^ Ua J) 4 , 3 li- 

" y •1"^ #•* ..,1..^ "i-" ' \ 

In the same building there is a tomb said to be that ‘of Mir 
saiui, ’but on the tombstone the name of Amir Muhammad and date 
A. H. 838 (A. D. 1435) are inscribed. This tombstone is said to have bciM 
brought from elsewhere and stuck up here. 

The second shrine is known as the Ziy.ir.\l-i-.Sliali/a(lii but 

the tombstones hero also are said to have been brought from elsewhere. 
On the headstone to the grave the name of Abd-l-Qasim, son of Ja’far, is 
engraved in Persian and the date of death A. H. 994 or A. D. 1586, while 
on the back of the same stone another inscription gives the date of A. H. 
897 or A. D. 1492. On the footstono the name of Amir Jalalu-d-diu is 
engraved, but without date or particulars. 



96 


C. E. Yate —Notes on the City of Eirdt. [No. 3, 


I now come to the Munalla, formerly, I suppose, the grandest build¬ 
ing anywhere in this part of the world, but now in ruins and under 
orders from the Arair ’Abdu-r-Rabnian in course of demolition, Tho 
so-called Musalla in reality consists of tho remains of three, separate 
buildings, running north-east and south-west, and covering a total space 
of nearly 600 yards from end to end. 

Of the Madrasah or college nothing but two high arches and four 
minarets remain. The arclies must be at least some 60 feet in height 
and are covered with the remains of fine tile work of beautiful and 
artistic designs. Tho tile work on the minarets seems to have been 
mostly worn of£ by stress of weather, while inside the arches the tiles 
in some places are still perfect. The nrinarets of the Madrasah appear 
taller than those of tho Musalla and must be between 120 and 150 feet 
in height. There is a tradition that the present remains formed portions 
of two colleges, known in Turk! as the Kosh Madrasah or pair of col¬ 
leges, which are said to have been built by Shah Rukh Mirza. At the 
western end of the ruins there is a large, handsome black marble tomb 
with a well-carved inscription in Arabic, bearing the date A. H. 843 or 
A. D. 1440. The inscription is broken and covered with dirt, but the 
following was deciphered, showing that it is the tomb of Bayaqrd, son 
of 'Umar Shaikh, the son of Amir Timdr:— 

^ o£ fe>l ^ ^ 

« auiCs) iC. ^ Jy jSj^ ^ 


Tho domed building called the tomb of Shah Rukh stands between 
the Madrasah and the Musalla. It is faced on the east by an archway 
and by one solitary minaret, still covered* with tile work. The dome, 
too, was once covered with blue tiles, b\it is now sadly out of repair. 

Within the dome there aro six tombstones lying scattered about, all 
of black mar]ple, engraved in Arabic in the !|^at-i-§ulg character. The 
pnncipj.1 of these and the one that gives the name to the building, 
though the latest in date, is the tombstone of Shdh Rukh, but instead 
of marking tho tomb of the great Shah Ru^, the son of the Amir 
Timdr, and the founder of the Madrasah as I was given to understand, 
it appears from the following inscription that it is the tomb of some 
other Shah Rukh, a great-great-grandson of the Amir Timur, who died 
47 years after the death of the real Shah Rukh. 

The inscription is as follows;— 

niusi cJtaJ ^ (21) 
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^i^h, i/laJI j XJljJI ij^ i;J jUJI .UJI iJUfe^l 




^ ^ ^ ^ < 4i» 

55. 


W- ^ ^ m S ^ ^ ^c^ui ^ ^ o *5 ^ o ^ 

^VlaUi ^1 j ^ #.xkl*Jl ^J[i^ 

V \ ^ ^ * 

^fc *u*c f *^ cS^ ^ r c^ ^ 0^0 *c^ 0 * 

J,>cJ| *^SI ^ ti^x^ ujUaLi ^1 ^jI 

" ^ ' * g * \ “ \ 

^ cSt ^ itt^ I ^ ^ ^ ^c^f * 0^0 '' tiiS •* ^ 

^ Ui jJl j ZxhJUjl j ^j^UaLJI ^I »Ui)^ 


S9^ ^ O O ^ ^ 0^6^ O ^ 


^Uj «.u« JI^ ^ Jie 5 j:^j 

* ^ ^ X • X 


> <» X O 
: *1 :i 4 


‘ i'UiUj y w.'i*-^ J 

Shah BiXikh Sultan, aon of Sultdn Abli Sa’id, son of Sult&n Muljammad* 
son of Mirdn Shah, son of Amir Timur, dated A. H. 898 or A. D. 1493. 

The second is the tomb of Bayasnnghur. son of Shah Ruyi, son of 
Tlmiir, and is dated A. H. 836 or A. D. 1433 :— 

^ ^ <(X ^ X C^ O ^ < gi» X xCilu ^ ^ , 5 ^ ^ ^ 

^tS> ^1 U ^ ililaLJI (22) 

< iiCiC?; ^iJ0; vi.- ill ^ ;> 

The third is tho tomb of Sultdn Al^mad, son of ’Abdu-1-Latlf, son of 
Sultan ’Ubaid, son of Sh^ Bukh, dated A. H. 848, (A, D. 1445) :— 

-O^ cx^ ''w^ ^*X ^xox 'X ^* 1 . 

*Wl ^j^VkU (23) 

> , X X , ^ 

X xox X XX X X {jj X ■^x X <, X(^ xO f X 

^ C5* 


‘ ajuiui i 


The fourth is the tomb of ’Alaa*d-Daulah, son of B^jasunj^ur, son 
of Shah Rukb, dated A. H. 863 or A. D. 1459 :— « * 

^ X x& . o/ q 9 X ^ X xoJS XX X(,SS A.IX X 

dAiuJI X/jcXJbXa ^j,UaU (24) 

09^q ^0 9^ 0 00 0 ^0 9 99 0 ^ ' '"v ^ ■■ w ^ ^ # 

t Jl** * ) Aklal-dl d*x.3rf 


‘ i ^ iaijpl 

X ^ XX * X * X " X XX ^X / 


X XX 
X ^x x^ 
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The fifth is the tomb of Ibrahim SultAn, son of ’Alau-d-Daulah, 
son of Bayasunghnr, son of Shah Ru^, son of Amir Timtir, who ap¬ 
parently died in the same year as his father, m., A. H. 863 (A. D. 
1459) 

li ftfi ^j,UaU ( 25 ) 

I ^ <» ^ ^ 

dL'Kj Ai«< Ui^Cx.JI I .Miff 

> iJ W y ^ y 

✓ ^ ^ 


The sixth is the tomb of Gohar Shdd, said to have been the wife of 
Shah Rukh and the sister of Qard Ydsuf Tm’kmdn and the founder of 
the Gohar Shad Masjid in Mashhad. The inscription, which is as follows, 
gives the date of her death as A. H. 861 or A. D. 1457:— 



X*AJac fi\yJ *jJ Wl ^ o^J) Xf^y ^ ^5j y ^ 

^ ^ ^ O <9 ^ ^ ✓O'^O ^ 0^0 ^ 

i obXJl y y 

t, 7 AU[,U| lc|jL& 3 iSSj 

«*• " * •'. ^9^ * »'n'** 

y ^cJ>a>l Xki*! AAila*l| AM9\y}] 

^ ^ ^ ^ ^ ^ •• ^ ^ 1 * 

<"& b" **. * 

< «J oAI Jfl Jft **1.? . 


99 


O' ^b .0 ofi 

• ^ *1 ft » " - 


C 


<« * ^ ^ ^ fo 




. There is also a domed building, called after her name, in Kahsan(p), 
but it contains nothing to show how it came to bo so called. 

The Musalla was a huge, massive building of burnt brick and 
mortar .throughout, almost entirely faced with beautiful tile, or rather 
mosaic work as the various patterns were all formed of small pieces of 
enamelled tile compactly fitted together in fine gypsum-plaster. 

Musalla means the place pf prayer, and the building is said to have 
been erected by Sultan Husain Mirza (the grandson, I believe, of the 
Bdyaqrfi, the grandson of Amir Timdr, who lies buried in the Ma¬ 
drasah), who ruled at Hirdt according to history from A. D. 1487 to 
1506. Sultdn Husain Mirzd is said to have been buried in the Musalld; 
but now that the building is in course of demolition, any graves that 
may be there are buried many feet deep in the debris, and it is impos¬ 
sible to verify the statement. 
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The main building of the Musalla consisted of a fine, lofty dome 
some 75 foot in diameter, with a smaller domed building’ behind it and 
many rooms around. 

Tho^ entrance to this was from the oast through a lofty archway 
some 80 feet in height, the outer face of which was one great sheet of 
mosaic work, mingled with large inscriptions in gilt. Above the arch¬ 
way was a square-topped mass of masonry containing rooms and pas¬ 
sages of sorts, • adding greatly to the height of the building. Beyond 
again, or to the east of this archway, was an enclosed courtyard some 60 
to 80 yards square, surrounded with corridors and rooms several stories 
in height, all faced with enamelled tile and mosaic work. 

The. main entrance to the-building lay through another massive 
archway, also some 80 feet in height; but thou^ the inside of the arch 
was lined with tile work, the outside was bare and looked as if it had 
never been finished. Four minarets, some 120 feet in height, form the 
four comers of the building, and are still for the most part covered with 
tiles, though a good deal has been worn off by the weather, especially 
on the north by east, the side of the prevailing wind. 

The rooms around the courtyard are supposed to have been for the 
accommodation of students, who, doubtless, flocked to Hirdt in the 
palmy days of Shdh RuMi and Sultan Husain Mirza. 

Beyond the Musalla, a mile or more to the north of the city, there 
is an old domed building, covered with the remains of tile work, and with 
a hole in the centre of the floor giving access apparently to some under¬ 
ground chamber now mostly filled up. Local tradition declares that 
there used to be a passage from this chamber right into the citadel, but 
the appearance of the building would seem to show that it was built 
as a mausoleum, though no tombstones are visible. 

Some 40 or 50 yards off there are five or six tombstones lying about, 
both of white and black marble, some inscribed in Arabic and others 
in the Nast’aliq character, but only one of them could be deciphered, 
and that was to Amir Jalalu-d-din and dated A. H. 847 or A. D. 1444. 

There is also a stone bearing Amir Jaldlu-d-din's name* in the 
Ziydrat-i-Shahzdda Qasim, and the third between Gazurgdh and the 
canal, but who these Jalalu-d'dins wore could not be ascertained. 

To the west of the domed building with the underground chamber, 
there are various other shrines and tombs of holy men, so holy that 
access to them by Shi’ahs even is forbidden by their Sunni guardians. 
One of these tombs is said to be that of Maulana Jdmi Sha’ir, but the 
inscription in the Nast’aliq character on a pillar at the head of the grave 
gives the name of Shailch Zainu-d-din, and I mention it because the deter¬ 
mination of the date of his death, as rendered by the Abjad reckoning 
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of the inacription thereon, has proved such a puzzle that no two of the 
experts to whoin I have shown it could agree in the interpretation of it. 

The inscription is below, and the translation is something to the 
following effect:—“Shaikh Zainu-d-din, Imdm and leader of men of 
religion, the axis of the world, the threshold of forgiveness, the re¬ 
lation of truth, who rose from the earth below to the heaven above and 
on whose skirt there was no dust. His age was 81 and the time of his 
death was also that number with one year added to the calculation.” 
This inscription has been variously interpreted to me as A. H. 202, 621, 
741 and 832 or A. D. 818, 1222, 1341 and 1429; but which is correct 
I cannot say. 

• e/iJ (>* j ^Ul (27) • 

• ^ aA t.J'U. j] * 

• ^ ji ^ # 

• J j i)! . . ..xA fc • 

• c)^ 


Translations of the preceding inscriptions prepared by Maulawi Abdul 
Hah Abidf Professor of Persian, Calcutta Madrasah. 

No. 1. 

When the just monarch Shah Bukh laid the foundation of an 
elegant building for the purpose of doing honour to the sepulchre of 
the master of the Ansar,! he found. the open yard of Gazur-gah,“ 
like Quds-i-^^alil,® an object of jealousy to Baqi’u-l-Jannah,* owing 

to the blessings of the souls of godly men. 

• 

! An^ar—assistants, dofonders, applied partioolarly to the oitizons of liladinah 
who assisted Maliammad when obliged to fly from Makkah (Maooa) ; also, applied 
to the descendants of those citizens who now form a tribe called An^^r. Here the 
word is used in the latter sense. * 

^ Gdznr-gah—name of a place in Hirst, containing the remains of Kh&ja 
'Abdadlah An^ari. 

Quds-i-^alil—name of a place in Jerusalem containing the tombs of several 
religions persons, of whom the most famous was Imdm Mabammad Taj-i-Faqih, 
whose descendant Makhdum Sharafu-d-din A^mad lived at Bihdr. 

* Baqi’u-l-Jannah—commonly called Jannatn-l-Baqi’ is the name of a place at 
Mudi'nah, where are buried Imdm Jjjiasan, Zainud*’Abidin and some other members 
of their family. 
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(Here) he built monasteries and erected conVents for offering praises 
and thanks to the Great Lord of the nniverse. 

This clear reservoir he constrneted for the thirsty pilgrims of this 
threshold^ for the sake of God’s pleasure. 

For years men derived benefit from this lasting work of utility, just 
as a thirsty cloud receives water of blessings from the river Nile. 

Because, like a boat for a long period, it received slaps of waves, it 
was at last made to sink down by the heavy burden (or, its base, at last, 
sunk down under the suporiucumbent mass). 

As there is no constancy in the material objects, long age proved 
to be the cause of its ruin. 

One of the descendants of ‘the monarch, a deceased lady, repaired 
it, in order to gain a perpetual reward and numerous blessings. 

(She is) the exalted cradle, the chastity of the world, the pearl of the 
casket of modesty, of whom there is no equal or like in the seraglio of 
her chastity. 

So long as each thirsty one drinks water once out of the reservoir, 
may the Great God quench her thirst with the water of Kausar, (one of 
the four springs of Paradiqp). 

OEbazir!^ when I enquired of my experienced intellect about the 
year of its repairs, it suggested (as follows) : 

“ She has poured down for charity’s sake the water of the Salsabil 
(one of the springs of Heaven) into the reservoir of the Zamzam ” (the 
well-known well of Mecca). 

No. 2. 

“ And the angels called to him, while he stood praying in the arched 
niche.” (This is a text from the Quran, appertaining to Zachariya.) 

* No. 3. 

That Khaja, who is both externally and intemally a king, is aware 
of the secret of the real state of both worlds. 

If you know, according to the Abjad reckoning, Fat is the year of 
the death of Khaja ’Abdu-llah. 

No. 4. 

In order that the cup-bearer of the 'divine knowledge may give 
your heart the liquor of wakefulness, come to the assembly of ^uja 
’Abdu-llah An^&ii. 

The tombstone of his sepulchre is a beautiful cypress which, by its 
excessive beauty, has so moved the angels that they exclaim and cry like 
turtle-doves. 

* Khay.ir—(case address) - poetical name of the writer. 

N 
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No. 5. 


[No. 2, 


Welcome to the shrine, on the ground of which bows down many a 
head ! Hail to the threshold, the dnst of which is kissed by many lips! 

This is a threshold, by the dust of which kings of the world'hold the 
crown of honour and the throne of dignity. 

How can the sun put his face on this exalted threshold, if the sky 
do not double itself under his feet. 

If rain shower down from the roof of its lofty building as if from a 
cloud, grass will grow on the dome of the high sky. 

The world receives light from the sky-lights of its building; and 
of the truth of this saying both the sun and the moon are witnesses. 
He shuts the doors against all misfortunes, who takes shelter within 
the compound of its threshold. 

It acquired this distinction through the favour of that pious man 
who took his seat hero in the cradle of dnst, the saint of Hirst, the 
chosen of the An^ar, the dome of whose threshold touched the arch 
of the sky. 

The studies of the students of colleges are his works, and the 
prayers of the disciples of !^4naqahs are his teachings. 

His tomb is a gdzurgah* (a washing-place), wherein the cloud of 
the divine forgiveness washes white the black (sinful) records of men. 

The Mil* (head-stone) at the head of his grave, overcovored 
with light, serves to apply the collyrium of wakefulness to the eye of 
the heart of the visitors. 

The lantern of his tomb is a bucket of gold in appearance, by means 
of which the Joseph^ of the heart got rid of the confinement of the well. 

May the light of his saintlmesa, which has spread over the world, 
bo a guide, u^ to the day of resurrection,* to the travellers led astray 
from the right path. O Jami !* this door is the Na'dbah, (sanctuary) for 
the realization of every desire; so direct the face of supplication to it and 

submit your want. 

■ 

• 

* Here the word ' g&zur-g&h' is used in its litoral sense, as a oommon noun, 
meaning a ' washing-plaoe *; but at the same time it refers to the place of th at 
name, mentioned in Note 2. 

* Mil—a block of stone of roller-liko form erected perpendionlarly at the 
head (and sometimes both at the head and foot) of a grave to mark the spot; a 
skewer or wire used to anoint the eye with oollyrinm. Henoo a play upon the word. 

* Here is a reference to the story of Joseph, son of Jacob, who was thrown into 
a well by his envions brothers, but an Arabian merchant, Malik, passing by the well, 
took him out by means of a backet. 

* Hmi —poetical name of a celebrated Persian poet, who flourished at J£m 

(name of a town). * 
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No. 6. 

The light of the star^ of Jingiz the decoration of the maenad 
(throne or cushion) has unfortunately put his feet out of the field of the 
world, • 

The ’Aziz* (king) of the Mi^ir (metropolis) of wealth, the sun 
having the grandeur of Jupiter, the beauty of the garden of royalty, 
(namely) Bustam Muhammad KhAn. 

Some one came forward from secrecy, and dictated the year of his 
death (as follows) 

“ He is the king of the throne (or cushion) of faith in the dominion 
of the next world.” 

No. 7. 

The words which contain the date of Muhammad Amin KhAn’s 
(death) are ‘ Bauzat-i-Jawiddn ' (an eternal garden). 

No. 8. 

Alas! tho revolution of the sky threw aside the star which was 
shining in tho Zodiac of greatness by its happy rise. 

It uprooted a straight cypress from the garden of kingship, for 
in the cry of tho dove you hear a mournful groaning. 

One of the descendants of the royal family, whoso end has become 
happy on account of the prosperity of tho faith, through tho holiness 
of the Ka'abah of IslAm, 

Prince Masa’iid, who, on account of his generosity and spirit, was 
accustomed to show politeness, high-mindedness and generosity. 

When wisdom asked the date of his death from BizwAn,^ he 
replied 

“ The prince Masa’fid caiAe to Paradise.” 

• No. 9. 

It is, by tho favour of the incomparable Eternal Being, the descend 
ing place of the lights of forgiveness. , • 

No. 10. 

The flower of the garden of beauty, ShAh Bu^, who went out df 
this world with the light of faith. 

* The word Tcauleab generally means a star; but it may bo taken as a contraction 
of Teavikahah which is applied to a polished steel ball suspended from a long pole and 
carried as an ensign before the king. 

* *Aziz>i<Mi 9 r-~was formerly the title of the minister of Egypt, but afterwards 
it was assnmed by the kings themselves. Mi?r—2tt. a large town, applied both to 
Egypt and its metropolis Cairo. 

’ Bizwan—'the porter or gardener of Paradise. 
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No. 11. 

He said ** Mnlhiaminad Babim !^an carried faith with him.” 

No. 12. 

She is a chaste ^rl of the descendants of Khdqdn (monarch). 


No. 13. 

The year of his death is “ Bdydz-uJindn ” (the garden of Heaven). 

No. 14. 

Eight hundred and ninety-three. 

No. 15. 

For the date of the dignified king is;—“ May God, the Most High 
bless his grave.” 

No. 16. 

On the tombstone of his sepulchre, the ppn of the decree of God 
wrote “ Indeed his tomb is hallowed.” 

No. 17. 

“ It was the Qadamgdh of Hazrat ’All.”* 

No. 18. 

Abfi-l-Ghdzi, Mu’izzu-l-mulk-i-wa-d-din Shdh Sultdn Husain Abu-1- 
Walid Ahmad, son of Abu-r-Razd of the Hanafi sect, a native of Azdddn, 

died in the year two hundred and. thirty-two, A. H. 

• * 

No. 19*. 

And he is the king of lords and chiefs, the martyr killed unjustly, 
tile diver of the ocean of divine knowledge, and the traveller in the 
ways of religious observance and spiritual purification, the one chosen 
to look into the mysteries of God the most powerful, ’Abdu-llah, son 
of Mu’dwiyah, son of Ja’farj son of Abd T^lib; may God be pleased 
with him and with his grandmother, Zainab, the virtuous daughter 
of the Prophet’s daughter, Fdtimah Zahrd. ThrUugh the exertion of 
the sinful and poor slave, the servant of the descendants of the Prophet, 
this humble self Shai^ Bdyazid, son of 'All al-Mushrif, (this building 
or tomb was erected) in the year eight hundred and sixty-five, A. H.» 

* Qadam-g4h—place for the fe^ to rest oh. 
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No. 20. 

t 

Mu’izza-d-danlat-i-wa-l-mtilk-i-wa-d-dm, Bayaqr^, son of the mon¬ 
arch, tho fortunate martyr ’Umar Shail^, son of Timdr, tho Gdrgan, 
died in the year eight hundred and forty-three, A. H. 

No. 21. 

He, before whom- stand the kings of the dominions of Isldm and 
who is the protection of tho monarchy of Khans, the king of all tho 
quarters of tho world, the fruit of the tree of royalty and justice, by 
inheritance and right, Mu’inu-s-saltanat-i-wa-d-dunya-wa-d-din, Shdh 
Rukh Sultan, son of tho fortunate monarch, Sultan Abd Sa’id, tho 
Gdrgdn, son of tho great monarch Sultan Muhammad, son of the great 
and just monarch, Miran Shah, son of the first great monarch Qutbu-1- 
haqq-i-wa-s-saltanat-i-wa-d-dunya-wa-d-din, Amir Timur, the Gdrgdn, 
died on the 15th Shawwal, in the year eight hundred and ninety- 
eight, A. H. 

Na 22. 

Mu’inn-s-saltanat-i-ward-dunyd-wa-d-din, Bavasunghnr. son of Shah 
Rukh, son of Timdr, died on the 6th Jumada-1-dld in tho year eight 
hundred and thirty-six, A. H. 

No. 23. 

Nizamu-d-din, Sultan A^mad, son of ’Abdu-l-Latif, son of Sultan 
*Ubaid, the Gdrgan, son of Shah Ru^ Sultan, died on tho 10th 
Zi-l-hijjoh, in tho year eight hundred and forty-eight, A. H. 

No. 24. 

c 

Sultan ’Alau-d-daulah, son of Ghiyasu-d-daulat-i-wa^d-din, Baya- 
sunghur, son of the fortunate and praised king, Mu’inu-s-saltanat-i-wa-d- 
dunya-wa-d-din, Shah Rukh Sultan, may God enlighten their judgments, 
died on tho 6th of Zi-l-^^ijjah, in the year eight hundred and sixty- 
three, A. H. 

No. 25. 

Ibrdhim Sultdn, son of *Aldn-d-daulah, son of Bayas un ghm*, son of 
Shdh RuMi, son of Amir Timdr, died on Thursday, the 18th of the holy 
month of Ramazdn, m the year eight hundred and sixty-three. 

No. 26. 

This is the tomb of her whom the great God granted power to 
have together the soyeteignty of this world and the happiness of tho 
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next, and of whose ma^animity there are left, on the face of the earth, 
many groat and eminent footprints in the path of bmievolonce. She 
was Qohar-ShddAghAf the exalted cradle, the greatest concealed, the 
Bilqis (the wife of Solomon, the prophet) of her age, the possessor of 
kingdoms in the countries of religion, the chastity of both the worlds, 
may God enlighten her judgment. The great calamity (of her death) 
occurred in the middle of Bamaz&n, in the year eight hundred and sixty- 
one. O God forgive her ! 


No. 27. 

Shaikh Zainu-d-din, the leader and the chief of the faithful, the 
Qutb (saint) having the heaven for 'his threshold, the Ghaus (saint) 
possessing the knowledge of the mysterious truths, went out from the 
low spot of the earth to the height of heaven, with his skirts free from 
the dust referred to in (the following verse of the Qurdn) “ I wish I 
were dust.”' His age was eighty-one, and this same number, if increased 
by one year, will represent the year of his death. 

[Maulawi Abdul Hak Abid has kindly worked out the various dates, 
mentioned on p. 99. The date 202 is obtained by adding 81 to the value 
of the letters of the two words (91 30 = 121) ; 741 is got 

by adding 1 to the value of iS* (30 -J- 710) ; and 832 is got by 
adding 1 to the value of .jliAA (91 30 -f 710). By similar pro¬ 

cesses the following additional dates may be obtained; m^., 831 by add¬ 
ing 740, the value of vSlj (30 -|- 710), to 91, the value of one ; 
again 861 by adding the same 740 to 121, the value of (91 30). 

Besides several other combinations might be made. But perhaps tho 
date really meant is simply 811, i. e., 1 added on to 81. Ed.] 

Three new copper-plate grants of Oomndachandra Deva of Kanaujy dated 
* Samvat 1180, 1181 and 1185. {y\^ith three plate8.')-~~By A. Fchbeb, 

Ph. D. 

No. I. 

Baiwdn Plate, Satnvat 1180. 

The original plate, containing the inscription now published, is in tho 
Provincial Museum at Lucknow. It was found in April 1886 at 
RaiwAn, a place eight miles north-west from Bisw4n in tho Sitiptir dis¬ 
trict, in a small kher4, or mound, into which a Brdhman was digging for 

‘ The infidels will utter these words on the day of resurrection. 
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some private purposes. His Highness Bdj&>Amir Hasan of 

Mabni1id4b&d acquired the plate and presented it to the Lucknow Mu¬ 
seum. 

The plate (see Plate TI), which is inscribed on one side only, 
measures*!' 2f" by 11^"; the edges being raised into rims. The in¬ 
scription is in periect preservation throughout; but the technical execu¬ 
tion is badly done, there being a good deal of clerical mistakes and of 
misshapen letters. It is composed in Sanskrit and written in Devanagari 
characters. The seal is circular, 3" in diameter; it slides on a plain ring 
about thick and 4" in diameter, which passes through the ring-hole 
in the top of the plate. The inscribed surface of the seal has suffered 
a good deal from corrosion ; but the traces still visible fully prove that it 
is identical with the seal of the Basdhi plate* of Govindachandra Deva, 
of Saipvat 1161, which has in relief across the centre the legend Srtmad- 
Oovindachandradevai^; in the upper part Garuda, half-man and half-bird, 
kneeling and facing full front; and in the lower part a ian%;^a-shell. 
The weight of the plate is 5 fts. 2 oz., and of the seal 2 lbs. 4 oz., total 
7 B)s. 6 oz. 

The historical information afforded by 4his plate is the same as 
that derived from the other four gmits of Govindachandra Deva already 
known.f Of the four ancestors of Govindachandra Deva who are enu¬ 
merated here as olsewhei’e, viz.^ Yas'ovigraha, Mahichandra, Ohandra- 
deva and Madanap4ia, nothing specific is mentioned beyond this, that 
Chandradeva acquired the sovereignty over Kanyakubja (Kanauj) and 
that his kingdom included Benares, Ayodhya, and ancient Dehli. 
Attention may also be drawn to the fact that the sovereignty over 
Kanyakubja is described in verse 8 as having been newly acquired, even 
when Govindachandra, the g^ndson of Chandradeva, was reigning. 
This seems to indicate that Kanyakubja was lost during, the reign of 
Madanapala and re-acquired by Govindachandra Deva. 

The grant was made on Monday, the full-moon day of the month 
Margas'irsha, in the (Vikrama) year 1180, answering it appears to 
Monday, the 21st November 1123 A. D. The king, Govindachandra 

* This grant has been edited and translated by Dr. B^jondraUla Mitra in the 
Jonr. As. Boo. Beng., Yol. XLII, p. 821 S. and re-edited by Mr. Fleet in the Ind. 
Antiquary, Yol. XIY, p._101. Another grant of the same king, of Saipvat 1174, 
has been published by Dr. B. Mitra in the Jonr. As. Boo. Beng., Yol. XLII, p. 824 
ff. The two original plates are in the Lnoknow Museum. 

t Viz., tho two grants of Govindachandra Deva, of Baqivat 1161 and 1174, 
mentioned above $ a grant of the same, of Saijivat 1177, partly edited by Dr. F. . 
Hall in the Jour. As. Boo. Beng., Yol. XXXI, p. 128 ; a grant of the same, of Baqivat 
1182, edited and translated by Dr. F. B. Hall, ib. Yol. XXYII, p. 242 ff. 
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Deva, when making tbo grant, was at Bonares; the donee was the 
Brihman ThaJihura Bdldditya4arm& of the Parddara class (gotra) ; and 
the object granted was the village of Sohanjaka- in the Navagrdma 
district (pattald). 1 am nnable to identify these places. 


Te^t* 


[2] i ^fbnwr ^nwr 


f II] . 

[3] »iprwfinf fro I ^srTVR»?|[qrwt aBnrrfbf n ii] w- 


[4] ww?hctnff?Tf«iTs ■ 

ftnncrfV w- 


*11 fhTifr- 


[5] H [« n] ^rfbrnRWTfV' 

JW*l [I] ^T- 

[6] fipm II [1H] xfh 


[7] ii [^ n] 

[8] iTT^renirftwil ii wTTww^ir?Tmf^^iina?3rf t^; i&ir; 

u ii3 


* From that original plate. 

L. 1. The second stroke after snperHnous. Read 

1 ^ '* 

‘ L. Omit the visarga after 317fnS | 

L. 3. Bead «rnnf^ i 

L. 4. The second stroke after iSVi saperfluons} read of^flfTfa • the sign after 
^rnri superflaons ; e^TSlfo | ^ 

L. 6. Road i 

L. 6. Bead TTVifw^ wfwivm:; vf^H J • giT^^Tr^wiTi^- 

I A grant of Madanapila, of Saipvat 1164, published byOr. F. F. 
null in the Jour. As. Soc. Bong., Vol. XXVII, p. 220 ff., reads instead of | 
L. 8. «TT«| 19 ^; the second stroke after superfluous} road 

fw ; Wwnt^ I being a synonym of according to Hemachandra. '* 
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^wtr jPTf tr Tfir ^ 

[10] N [e II] w fi^ iwww «rftr<P i wfr- 

fk'WTTWW^Rnrfiiwr vt ^ war- 

Nj « 

[11] wn II It II] ^aw^i«!^w^9f*iTPiw n ww 

i g^^'ni a n^iji^fiiq Bv S tTqT fi S i- 


[12] irfNr 



rTwnrrjganri ^ i a n fii T w iq am i v 



[13] ffi^r^ranarm 
wrfaroannrTfw- 


ma:4W T ^ ^ ^ fiTargiri f) f- 


aprarTanmwTUt i 


qr^irmarn ^ m la^^ ar^- 

Ni 


[15] ^faranWr 






¥arirrm*irvraiTi<*ftr’«m- 

^rwarrfac^- 


[17] fif w^i] w?rwrrfK^5f«miw: y^i^waiiiif. ? 

wfnrr.* ’W- 


[18] ^l4«r<iai*lini*lllf5KMf»(Ul^an^<Mt|*w: t l^ T ^ n gcw re ftgy 
Wf arr^^fk 

[19] ^Ninwf f^ twf^al H fhT^mwT !^r^ 
afarrart ^n*rr 


[ 20 ] 



^if ^ w q^ i ^prfiw- 


fSflW^!^< w- 


L. 9. Read e^a^rn^Q ; oTT^® ', the second stroke after if^a^ suporfluoirs ; 
read ^^naslfe ‘, awtr I 

L. 10. Read •Trftj ;®fawj; •q1^*T q?T I 

L. 11. The sign after snporflnons ; read | 

L. 12. Read ®V^f^W^TTOmWi® ; | 

L. 13. Read ®^W^5TafWITRT«r® ; ®qa: ^ a3 <V«i4H%q| t® 1 

L. 14. The signs after f%an^ and a|qq!4iqai4|||a|{ superfluous j read 

uianr^fhmqpq-1 

L. IG. Read og fi jiqt fi niy j qflrfiiqrT® ; aflafwf^* I 
L. 17. Read \ 

L. 18. Read ;''®«a[® ; I 

L. 19. Read •rmramit I 

L. 20. Read •arqf^flnfT; ® ^qfi i qfi nt q wii |wa: i 

0 
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[21] Nre^ ^ t" 

vl VJ <K, Vi ^ 

f* 1 


[ 22 ] 

'STT^rnnr 

f^’iT^nwftwi’srr- 

[25] ^wrimiT^’^ipn in w h ^ni i v Hniiuiif)i ^ 


^ ^RT'^ffir [i] ^ ifl’ ^- 

[26] irruift n [^» «] in^^nt wt tr ^tNtr i ^ 

fwBTirt wf^i^r fiwfwj ^ iTJBiffr ii ii] n- 

[27] viarmr ^ i iwt %rfinrci*N RjfirT^ ^ V*rfi» 1 [\t *3 

arftRSHWTpI iw 


[28] li^llH: 1 ^ri ^ ITT ^TWH^ WK^ ^>111 H [^^l «] inC f^%gf cf lftn- 

irtj- 

[29] WF fir[f%]iffWif n 

Translation. 


Oi?i! Mfty it be well! [v. 1). May tbe fetation of Lakahmi 
during the amorous dalliance, when her hands wander over the neck of 
Vaikuntha (Vishnu) filled with eager longing, bring you happiness ! 

(v. 2.) After the lines of protectors of the earth bom in the solar 
race had gone to heaven, there came a noble (personage) ITaiovigraha 
by name, (who) by his plentiful splendour (was) as it were the sun 

incarnate.* , 

(v. 3.) His son was Mahichandra who spread his boundless fame, 
resembling the liioon’s splendour, (even)‘to the boundai^y of the ocean. 


L. 21. Bead fi[w ii^nij;4 T ^ ^iB; ; nwnfWlTTim^ 1 

‘ L. 28. Bead «tli ’TTTnTOfUlW M%W- 

nTwirtunc-i ^ _ 

L. 23. Bead 31|^o thrice; m^nrm i 

L. 24. Bead j HIMll ^< K^l-Wgi«l WW- I 

L. 25. Bead ; ^fUrn; trffRZirrftr; ufi?; ; ijtqi-1 

L. 26. Bead fireif •; I 

^L.27. Bead ^rurmt ^; nwt; it igHrfk; . 

vif I 

L. 28. Bead HTWUW; itl^; Ifll- 

L. 29. Bead ^fif 
* Metre: Indravajra. 
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(y. 4.) His son was the kiog, the illnstrions OhandradwOff w^iose 
one delight was in statesmanship, who attacked the hostile hosts (and) 
scatt^ed iihe haughty brave warriore^ (as the moon does] the darkness. 
Hy the valour of his arm he acquired the matchless sove^ignty over 
the glorious G4dhipura,* * * § when an end was put to all distress of the 
people by his most noble prowess.f 

(v. 5.) Protecting the holy bathing-places of KA4i (Benares), 
Kntika (Kanauj),! Uttarako4al4 (Ayodhya), and the city of Indra 
(Indrasthdna, ancient Dehli),§ after he had obtained them, (and) 
incessantly bestowing on the twice-bom gold equal (in weightr) to his 
body, he eterually|| marked the earth with the scales (on which he had 
himself weighed) .ir 

(v. 6.) Victorious is his son Madanapdlat the crest-jewel of the 
rulers of the earth, the moon of his family. By the sparkling waters 
from his coronation-jeHR tho coating of the impurity of the Kali ynga 
(the present, or iron-age) was washed ofE from the earth.* 

(v. 7.) When he went forth to victory, the orb of the ea^tl^ bent 
down beneath the excessive weight of the footsteps of his rutty ele¬ 
phants marching along, tall as towering mountains : then, as if suffer¬ 
ing from cold, ^esha, radiant with the clotted blood that trickled from 
his palate pierced by the crest-jewel, hid his face for a moment in his 
bosom.t 

(v. ti.) As the moon, whoso rays diffuse in abundance liquid 
noctar,;( from the ocean, so was bom from the ruler of men Oovinda- 
chandra Deva, who bestowed cows giving abundant milk. As one 
restrains an (untrained) elephant, so he secured by his creeper-like 
long arms the new (^^ e., newly acquired) kingdom.§ 

(v. 9.) When his war-elephants had in three quarters in no wise 
found elephants their equals for combat, they roamed about in the 


* G&dhipura, 'town of Gidhi,* the father of Visv&mitrs, is Kaay&kubja, or 

Kananj. , * 

t Metre: S^drddlaviktl^ita. 

t KuSikatirtha is apparently Gidhipura, or Eany&kubja, as Eu^ka is the 
father of G&dhi. 

§ Indrasthina is very probably audther niftne for Zudraprastha, or ancient 
Dehli. 

II The two Benares grants read distinctly i. e., hundreds of times. 

^ Metre: Yasantatilakfi. 

* Metre: Yasantatilakfi. 

t Metre: S'irddlaTikridita. 

t This translation is based on the readings of tho two Benares grants. 

§ Metre: Vasantatilaki. 
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region of the wielder of thunderbolt, (i. e., the East), like rivals of the 
mate of Abhramu.* 

(L. 11.) Ho it is who has homage rendered to his feet by the 
circle of all rajas; he, the most worshipful, the supreme king of 
mahirdjas, the supreme lord, the devout worshipper of MahoSvara 
(Vishnu), the lord over the three rajas, {viz.) the lord of horses (aha- 
pati), the lord of elephants (gajapati) and the lord of mon (narapati)y\ 
(like) Bfihaspati investigating the various sciences, the illustrious 
Oovindachandra Deva, who meditates on the feet of tho most worshipful, 
the Buprome king of maharajas, tho supremo lord, the devout worship¬ 
per of M4heivai'a, tho illustrious Madanapdlaj who meditated on tho 
feet of the most worshipful, tlie supreme king of mahardjas, tho supreme 
lord, the devout worshipper of Mahesvara, tho illustrious Ghandradeva^ 
who by his own arm acquired the sovereignty over Kanyakubja:— 

(L. 14.) He, the victorious, commands, iufoi'ms and decrees to all 
the people assembled, resident at tho village of Sohanjaka, a part of 
Balurif in the Navagrdma district, and also to the rdjas^ rdjnis (queens), 
yuvardjas (heirs-apparent), counsellors, chaplains, warders of the gate, 
commanders of the troops, treasurers, keepers of records, physicians, 
astrologers, superintendents of gynacceums, messengers, and to officers 
having authority as regards elephants, horses, towns, mines (dhara), 
districts (sthdna)^ cattle-stations, as follows :— 

(L. 17.) Be it known to you that, after having bathed hero to¬ 
day in tho Ganges at the divine and blessed Adike4avaghata,| at the 
glorious Vard^asi (Benares), on the occasion of tho sun’s entrance into 
another zodiacal sign after midnight, after having duly satisfied tho 
sacred texts, divinities, saints, men, beings and tho gi’oups of ancestors, 
after having worshipped the sun whose splendour is potent in rending 
the veil of darkness, after having praised him whose crest is a portion 
of tho moon, (i. e., S'iva), after having |)erformod adoration of Vasudova 
(Vishnu incarnate as Krishna), tho protector of the three worlds, after 
having sacrificed to fire (Agni) an oblation of clarified butter with abun¬ 
dant milk, rico and sugar,—^we have, in order to increase the (spiritual) 
merit and the fame of our parents and of ourself, on Monday, the day 
of full-moon of Mdrga^irsha sudi, in the (Vikrama) Saipvat year 1180,— 
given the above-written village with its water and dry land, with its 
mmes of iron and salt, with its fisheries, with its ravines and saline 

* Metre: Drutavilambita. Abhramu is the female elephant of the East (the 
region of Indra), the mato of Airdvata. 

t The aivapati, gajapati, and uarapati are high offioem of state. 

X The quay of Adikelava, or Vishitu, still maintains its reputation for sanctity 
iB,t Benares. 
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waters, with and inclading its groves of mo/dhuka and inango trees, 
enclosed gardens, bushes, grass and pasture land, with" what is above 
and below, defined as to its four abuttals, up to its proper boundaries, 
to the Thahkwro.^ the illustrious Bdlddityasarmd, Brahman, son of the 
Thahkura, the illustrious Mahdditya^ grandson of the Thakkum^ the 
illustrious Bamodara^ of the Parasara clan (gotra) (and) whoso three 
pravaras (anoostors) are Va^ishtha, S'akti, and Parasara,—(confirming 
our gift) with (the pouring out) from the palm of our hand, shaped 
like a cow's ear,* (of) water purified with kusa grass (and) ordaining 
(that it shall be his) as long as moon and sun (endure). Aware (of 
this), you, being ready to obey (our) commands, will make over (to 
him) every kind of income, the- duo sharet of the produce, the money- 
rent (pravani^ara),! the taxes on afomatic reeds (ttirushJeadayda),^ 
the taxes on royal mace-bearers and eunuchs, (( and so forth. 

(L. 25.) And on this (subject) there are (the following) verses : 
(v. 10.) Both, ho who accepts land and ho who grants it, are equally 
meritorious, and they go certainly to heaven. 

(v. 11.) Whoever robs land whether given by himself or by others, 
becoming a maggot, sinks jvith his jjarents into ordure. 

(v. 12.) The alienator of land-grants cannot expiate his crime even 
(by dedicating to public use) a thousand tanks, by (performing) a hun¬ 
dred horse-sacrifices, and by giving away in chai*ity ten millions of cattle. 

(v. 13.) The donor of land dwells in heaven for the space of 
sixty thousand years; the resumer, and the abetter thereof, are doomed 
to abide in hell for a like period. 

(L. 28.) This copper-plate grant has been written by the hdyctstha, 
the Thakkurttf the illustrious Viharupa. 

No. II. 

t 

Benares Plate of Samvat 1181. 

This plate and the following. No. Ill, wore sent by Mr. J. H. 
llivett-Camac, C. S., C. I. 13., in September 188G, to the Lucknqw 
Museum; but as their owner, Sitaram Agarwala of Benares,'asked 
the absurd price of Rs. 250, the offer wae not accepted. At the re¬ 
quest of the owner, they were forwarded to Surgeon-Major Dr. G. 0. 

* Several iikahds preecribe that at the recitation of Ye^ic texts the right hand 
should bo 80 held as to look like a cuVs ear. 

t Fix., the tenth of the produce. 

;|; This word has generally been translated with ' tolls on quadrivials ’; but it 
takes here as elsewhere the place of the usual hira'^ya. 

§ This expression has by Dr. F. E. Hall, 1. c., been taken to mean " Mubam- 
madan amercements." 

II These taxes 1 have not met with anywhere else. 
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i^all of the Naini Jail, in.whoBe possession thej now aro. No information 
is forthcoming as to where they were originally found. 

Plate A (see Plate VII) wl^ch is inscribed on one side only, 
measures 1" by 11^^ It is quite smooth, the edges being neither 
fashioned thicker nor raised into rims. The right corner is broken ofE, 
and the inscxiption has been very much defaced by rust, making it quite 
illegible in some places. Yet the lost portions can easily be restored 
with the help of the preceding record, as they are of no material 
importance. The inscription is composed in Sanskrit and written in 
Dovanagari characters. There is a ring-hole in the top of the plate, but 
the ring and seal are lost. The weight of the plate is 8 fts. 

The grant is dated Thursday, the 4th lunar day of the bright half 
of the month Bhadrapada of th« (Vikrama) year 1181, answering it 
appears to Thursday, the 9th September 1124 A. D. The king 
Oovinda^handra Leva, when making the grant was at Bexmres; the 
donee was the BrAhman Pan^ita Bhu;pati Sarmd of the Matmeya gotra ; 
and the object granted was the village Tribhdn^i in the Yavaala district, 
which places I am unable to identify. 

Text.* 

[1] ^ [II] [l] ^ 

V ID ^ II] wi€t<^]?T^ftrt[»r»n?r]wvTw- 

[ 2 ] 1 

[:ntii f*r[ai i] 

[3] [ii ^ ll] wm- 

[4] [w 1] 

[fl]?ir^rft^»ni n [#«] 

[5] ini«n'«a'i^«j*iTf^ ^rfwT^[mfw]»r [i] V ' R T ewqwfi is i flpiiwfi 

h [«, n] irenamlT 

[6] imw I «r[’WT]f^i^[qwil‘nr-] 

^f%lif qrf^W! [U i B] 

w VRwWv vnwaif^ii^mTwai ■ 

^ 'J V# 

* From the original plate. 

L. 8. Road 9aimK4i|^qqi<qTT I 
L. 4. Read ; qrrflt* | 

L. €. Read I 

L. 7. Read I 
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[83 !ift%tNPNTW N «] iwttWCrir]!^ 


[d] wtr amt %r xfn T^nwr^iC^]? i[i«n] w urC^muir* 

ai«m I ir^ • 

CIO] C¥« 3 nR 5 r[flnT]»T t^r ^ ^amn: n [««] w«tn& 

’«rcwiii<.<*a< HI HI «i 1 fif ^'Tais I - 


£ 11 ] 

[12] M \%\ ^ < q nfTO[wiT]amw^iKCgrTlf^]Tm<TKC^^3xw[T»TarT%] ^i<1 



ni TranrfhmrTwr- 

[14] [arf%]vfTf^W5itt[^TT]#»rT^[fhwTOm]Tf^rwqqr[fawrfH]wrfwfWT»inv« 


P mt V T q y r< [gT]ann»»t mrai^Tfimfrft- 
[1^3 wr]irnwfiT['wr]f^«rf?! tni^qfiT m ii ij^NtT%[fwre]TiT: 

[16] qr- 

a ar^ [ll] 

[17] [’ftanrnajqwiT ararmrt wrwr ftfimqftwa?wwyr rqgam t f |i Z ifiTWT f^r- 
[ftiT]qr«iaq*Wqi»4<'^^««a4lTf^q^q^T- 

[18] [’8MW]q0f^qiiit«< wa«aiv«6 finay^^T j p^ iu^ q Hf ^rf%^[f ^-] 

OTT »Tm iPi ~ an<i<na<q< 

[19] [fMw]t arrqnnl^[awr]iTi^«^<^a<q|i<«ftq^^ ^twfrarean^tar^miKTi#!^- 

[20] C^]^ ^Cit]aiaTr§qtai^qi i i ^ Ta rar ttajf^qfitql ' ^a m 

I ^tfqmfNtwfirea^ an- * 

*9 


L. «. Read ^qqitlf^q ; WT*^fliq3iir« ; oTmir I 
L. 9. Road TH ^ n t f^<|q ; amTPrq I 
L. 12. Read •^qnrftf* I 


L. 13. Road I 

L. 14. Road | * 

L. 16. Read ^aiiViqa|(IJlf^l(f)| ; the sign after ^ io anporfluoaa. 
L. 16. Read | 

L. 17. Read ftaafpowf anpret I 
L. 18. Read Hqnigi|<g< ; I 

L. 19. Read ^haniTmwT^nrrmT^t^^^Tfqr<rtft5mT3Nrait-1 
L. 20. Read arr^amiaf^umf^HqiT^ 

ITT- I 
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[21] ^m[i iiwr 

foil* 

[ 22 ] n w ii vnfm ^ «^[t:] r 

Hi&T TI^[lZ]¥Tfil I ^ ^ I 

[23] i »rimt i [^» r] hutt wiCfiT*] 

[24] R R] 'ar [i] ^<<<« i ffl i ii i fi f 

^ n R] 5?TfVfN^TfaR ^[^-] 

[26] [l] OT^riR ari^ II L\^ fl] y fOT^ ^ ^I Tfit ^ 

hJP^* D] ’9Tw[i?wri ^ ^T-] 

[20] irT% WTj D [^» n] ar^ifV^iiriiiMTTini^u^ 

af|3rr!| sir’iri^ar«i^[fo 5 WT »r-] 

[27] T.m WT t?T#wan^ II [\i II] ^ifar 

I] far^T^[wp»nrfif“] 

[28] mfif ifTf»r iri «mf n [?,< ii] anfre# wi w- 

anw[: 1] f^¥Tf% [^nj^K R [\o fl]] 

[29] fwrf^ aTT^ ggi <^#i a. il ilai^ ai^rfts u 

Translation. 

Oiii! May it be well!—(verses 1 to 9 = verses 1 to 9 of the prece¬ 
ding.) 

(1. 10.) He it is who has homage rendered to his feet by the 
circle of all rajas ; he, the most worshipful, the supreme king of mah4- 
rdjas, the supreme lord, the devout worshipper of Mahe^vara, the lord 
over the three rajas, (vts.), the lord of horses, the lord of elephants, and 
the lord of men, (like) Brihaspati investigating the various sciences, the 
iUustrious Ocfljindachandra Deva, —who meditates on the feet of the most 
worshipful, the supreme king of maharSjas, the supreme lord, the de¬ 
vout worshipper of Mahc^vara, the illustrious Madanapdla, who medi¬ 
tated on the feet of the most worshipful, the supreme king of mahdrdjas, 

L. 21. Read ^pUPRT^PfT’^* I 

L. 22. Rood ; the sign after 

Buporfluoua j ^|Jlr | 

L. 23. Road tronrAT^ f*Rnf i 

L. 24. Read WJ IJWi® I 

L. 26. Read ^ I 

L. 27. Read ; ^4l t 9< |Rl^TT f< ir I 
L. 28. Road H]|i*; 

L. 29. Road Ifriqt ~ "" 


Q 
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the illnstrions Chandradevat ■who by his own •arm had acquired the 
sovereignty over KanyAkubja 

(1. 13.) He, the victorious, oemmands, informs and decrees to 
the people assembled, resident at the village of Tribhandtf in the Yava- 
ala district, and also to the rajas, rajhii, yuvarajas, counsellors, 
chaplains, warders of the gate, commanders of troops, treasurers, keepers 
of records, physicians, astrologers, superintendents of gynecaoums, 
messengers, and to the officers having authority as regards elephants, 
horses, towns, mines, districts, cattle-stations, as follows ;— 

(1. 15.) After having bathed here to-day in the Ganges, at the 
illustrious Varariasi (Benares), after having duly satisfied the sacred 
texts, men, beings and the groups of ancestors, after having worshipped 
the sun whoso splendour is potent in rendering the veil of darkness, 
after having praised him whose crest is a portion of the moon (S'iva), 
after ha'ving performed adoration of Vdsndova (Krishna), the protector of 
the three worlds, after having sacrificed to fire an oblation of clarified 
butter, I have, in order to increase the (spiritual) merit and the fame 
of my pai'onts and myself, and with the consent of tho illustrious rdjas, 
feudatory princes (samanta), and the groat lady, tho queen, the illus¬ 
trious Ddlhanadem,* at the occasion of giving tho valuable present of a 
plough to the highest, (t. e., Brahmans),f on Thursday, tho 4th lunar 
day of the bright half of Bhadrapada, in the (Vikrama) Saqivat year 
1181,—given the above-written village with its water and dry land, 
with its mines of iron and salt, with its leaves (parniakara),j: with its 
ravines and saline wastes, with its fisheries, with and including its 
groves of mango trees, enclosed gardens, bushes, grass and pasture land, 
with what is above and below, defined as to its four abuttals, up to its 
proper boundaries, to tho Brahman, the Pandita, the illustrious Bhupati- 
Sarmd, son of the Pa^dita, the illustrious Narapatif grahdson of the 
Paigidita., the illustrious Mahipaii of the Mauneya gotra (and) whose three 
pravaras are Gddheya (Vi^vamitra), Bhargava (Ohyavana), and Vaita- 
Kavya (Aruna),—(confirming my gift) with (tho pouring out)«froAi 
my hand, shaped like a cow’s ear, (of) water purified with ku^a-grass, 
(and) ordaining (that it shall bo his) as long as moon and sun (endure). 
Aware (of this), you, being ready to obey (my) commands, will make 
over to him the due share of the produce, tho money-rent, the taxes on 
aromatic reeds, and so forth. 

♦ This is tho only instance where the name of Govindoohandra Deva’s consort 
ocoars, 

f Sixteen such valnable gifts {mahdddna) are particalarly ennmerated in the 
Qfihyasf6tras. 

$ Viz., the pin, or hotel-loaves. 

P 
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(1. 22.) And on this (subject) there are (the following) verses : 
(v. 10.) Both, he who accepts land and he who grants it, are equally 
meritorious, and they go certainly to heaven. 

(v. 11.) This earth has been enjoyed by many kings, including 
Sagara (king of Ayodhya^ and others. To whomsoever belongs the 
earth for the time being, ho enjoys the fruit (of such gifts). 

(v. 12.) He who robs a cow, a gold coin (svar^a = suvar^ia), or a 
finger’s breadth of land, dwells in hell until the dissolution of universe. 

(v. 13.) The resumers of land dedicated to gods and Brahmans, 
become dwellers in arid wastes, avoid of water, and dry hollows in trees, 
and are born as black serpents. 

(v. 14.) The donor of land dweller in heaven for the space of sixty 
thousand years; the resumer, and the abetter thereof, are doomed to 
abide in hell for a like period. 

(v. 15.) Sovereignty is like unto clouds impelled by wind, (i. e., 
inconstant), worldly pleasures are sweet only for the moment, the life 
of man is but a drop of water at the point of a blade of grass ; virtue 
verily is the only great friend for translation to a future world.* 

(v. IG.) All the gifts of former kings- are productive of virtue, 
wealth and fame,—how can he, who claims the name of goodness, re¬ 
sume them but as emblems of vomited food.t 

(v. 17.) A conch-shell, a throne, an umbrella, choice horses, and 
excellent elephants, oh Purandara (Indra), are the royal insignia which 
constitute the reward of giving away land. 

(1. 29.) And this copper-plate grant has been written by the 
respectable Myasthtty the Thakhura, the illustrious (and) venerable 
Chandra. (May) favourable fortune (and) groat felicity (attend) ! 

No. III. • 

« 

* 

Benares Plate (B)y of‘8amvat 1185. 

As regards the history of this grant, see the preceding inscription. 

• Plato B (see Plato VIII), which is inscribed on one side only,’ 
measures 1' 5" by 12|". It is quite smooth, the edges being neither 
fashioned thicker nor raised into rims. The plate is broken into two 
parts in the middle, but the inscription is in perfect order throughout; 
it is composed in Sanskrit and written in Devan&garl characters. There 
is a ring-hole in the top of the plate, but the ring and seal are not forth¬ 
coming. The weight of the plate is 11 &s. 

The grant is dated Friday, the 15th lunar day of the bright half 
of Ohaitra of the (Vikrama) year 1186, answering it appears to Friday, 

• Metre: 'V'asautatilakd. 
t Metre: Yasantatilakfi. 
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the 20th March 1128 A. D. The date is given both in letters and 
figures. The king Oovindachandra Deva^ when making' the grant, was 
at Benares; the donee was the same Brahman, mentioned in the pre¬ 
ceding grant, Pandita Bhi&patiiarmd of the Mauneya gotra; and the 
object granted was the village of Jara in tho Puroha district, which 
places 1 am unable to identify. 

This grant is of considerable historical value as it proves that 
Govindaohandra Deva was still reigning in Saipvat 1185, or 1128 A. D. 

Text.* 

[1] ^ frfti Di] [i] ^ 

V Di III] 

[2] ar?n^ [i] wmrr i D ^ lO 

h. fSrsl [i] ^ i [i 

^ w [i] 

[ 4 ] Di » II] ^^Tf*r 

Mr<V T » ^?iTfiTara[i D] wn fi#- 

[5] %vrT%IIT WTO5!IT^: [ll 1 ll] IT^HirslT XfH 

[6] 3PBT^ i [i < ii] girr^w- 

[7] y i^J l fVw^ r a f l lfJj l Tfiilf: W nftv I [l « II] 

WT^i^ r* i a i i <n wi»rt»?fD i] 

[8] wtr iRt ?T 1:^115^%: Di «11] «f 

m wrwrfifc*! ’Bi’W w»rawT: ill < II] ^vir- 

^ • 

* From the orig^al plated 
L. 1. Bead 

L. 2. Bead iQPnfW I , 

L. 3. Bead ; •nfimrihr -1 

L. 4. Bead i nficy fl c i iw^ ^TiriN*; •’irfinl 1 

L. 5. Bead sig” after superfluous. 

L. 6. Bead ; e^niPvrft* I 

L. 7. Bead irwinl^; ; •WT>wfiHaf mq p | i ||<|sn^j j | ar?»y I 

L, 8. Bead WIT« | 

L. 9. Bead •irf|Kll||drC?«* I '* '* 
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»lpR^tf^nr^^nT#arRfiwfvT[ar]rfwiijR»^iwfv^§- 

[13] ^^wrnrawrf^- 

[14] hr: 

I Ig Hffi fa n HT^rW: #I«SRH3Tl[HR]fH^ H- 

[15] Hlfn HW^HTHTt 

npKf^ Hjffq ^ [H ^Nr^rTT- 

[16] HHlf I 1 3fJriHt HTWI 

[17] < ^ Hf^T IWT 

HRlfiRT^TWHH jft<^fiiRr?TT]^ 

[18] HRWlHlH I HT^?TO I I 4finrit- 

HfH7r?tTOrf?IHHR I 

[19] HTHFTTH W HHTfNrHRRTJBfrJi:*?:- 

[20] HJTH n W II HHfR HTH [ll] ^jlftr H: HfTOTrffT HH [l] 

^ II n] ^ HHRif HTTHT 


L. 10. Road HT^^Io | 

L. 11. The signs after are superfluous. • 

L. 12. Road IRTIHI HTWHfHHlfvh: f^f^THT® ; I 

, L. 13. Read HHTITTHHiHTf^f^ ; | 

L. 14. Read HHiTIHr:; 

L. 15. Read fWrtT^; ; ? m r M^ 

; i5Rr-1 . ’ 

L. 16. Road npjff 3Il»IHt; ftf^H^HflRWir® I 

L. 17 . Road 

L. 18. Read 

I 

L. 19. Road | , . 

L. 20. Read hj srOwZinf^l, Hr4* ; 
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1887.3 Oovindachandra D&oa of Kanauj. 

[21] TOFWS [I] A [l ■] «1|T 

THBifiT: ^ ^ w inw iRCT w n [\i? ■] ^n^- 

[22] wf ^ D] '«TTOt«nirtf?r h [^^ B] 

[23] »R?lr II [\» B] w»t tr [i] ^ ftwmt 

wftni?rr fiwrftT: ^ irsBifir il ii] ^SHrrir nrftnr ^rf^Stifur 

[24] 'Brr^t rmwi: [i] •m’t *in# 

Wf^S II [1< II] ^lf>T W »l^'^^Wf*T ^»I[T^^- 

[26] ^[ftr i] fif ^ i wi »ii !i i fi nTTfir [itt^] %t »rR? w wcr^fh?: n [^« h] 
iiwwprf ^ [ij awt »uil«r 

[26] fif n Iv^ n] iTivif# n 

Translation. 

Orp! May it be well!—(verses 1 to 9 = 1 to 9 of inscription, 
No. 1.) 

(1. 9.) He it is wlio has homage rendered to his feet by the circle 
of all rajas; he, the most worshipful, the supreme king of maharajas, 
the supreme lord, the d6vout worshipper of Mahesvara, the lord over 
the three rajas, (m 2 .), the lord of horses, the lord of elephants, and the 
lord of men, (like) Brihaspati investigating the various sciences, the 
illustrious Govindacliandra Deva^ —who meditates on the feet of the most 
worshipful, the supreme king of maharajas, tho supremo lord, the 
devout worshipper of Mahesvara, the illustrious Madanapdla, —who 
meditated on the feet of the most worshipful, tho supreme king of 
mahirdjas, tho supreme lord, tho devout worshipper of Mahesvara, tho 
illustrious Chandradeva who by his own arms had acquired the sovereign¬ 
ty over Kanydkubja:— * 

(1. 12.) He, tho victorious, commends, informs, and decrees to all 
tho people assembled, resident at the village of Jara in the Puroha 
district, and also to the rajas, rajhis, yuvarajas, counsellors, chaplains, 
warders of tho gate, commanders of troops, treasurers, keepers' of re¬ 
cords, physicians, astrologers, superintendents of gynecaeums, mes¬ 
sengers, and to the officers having authority as regards elephants, 
horses, towns, mines, districts, cattle-statians, as follows ;— 

L. 21. Bead | TO J I 

L. 22. Bead ^ 1 TOTCTO* ; TO ; I 

L. 23. Bead I 

L. 24. Bead ; -IfTO- I 

L. 26. Bead ; UW* I 

L. 26. Bead ^ TOn# I 
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(]. 14.) Be it known to you that,—after having bathed here to¬ 
day in the Granges, at the illnstrious ydrd^asf (Benares), on the occasion 
of the sun’s entrance into anothejl^ zodiacal sign after midnight, after 
haying duly satisfied the divinities, saints, men, beings, and the groups 
of ancestors, after having worshipped the sun whose splendour is potent 
in rending the veil of darkness, after having praised him whose crest 
is a portion of the moon (S'iva), after having performed adoration of 
Vasudova (Krish^), the protector of the three worlds, after having 
sacrificed to fire (Agni) an oblation of clarified butter with abundant 
milk, rice and sugar,—we have, in order to increase the (spiritual) merit 
and the fame of our parents and ourself, on Friday the 15th lunar day 
of the bright half of Ghaitra in the 'eleven-hundred-and eighty-fifth 
(Vikrama) Samvat year,—in figures too, on Friday the 15th Ohaitra- 
sudi 1185,—given the above-written village with its water and dry land, 
with its mines of iron and salt, with its fisheries, with its betel leaves* 
with its ravines and saline wastes, with and including its groves o} 
madhuJea and mango trees, enclosed gardens, bushes, grass and pasture 
land, with what is above and below, defined as to its four abuttals, up to its 
proper boundaries, to the Brahman, tho Pandt/a, the illustrious Bhupati- 
iarvnd, son of the Fai^dlf'^) f^he illustrious Narapati, grandson of the 
Pa^dita, the illustrious Mahipati of the Mauneya gotra (and) whose three 
pravaras are GAdheya (Vi^vdmitra), Bhargava (Ohyavana), and Vaita- 
Iiavya (Aru^a),—(confirming our gift) with (the pouring out) from the 
palm of our hand, shaped like a cow’s ear, (of) water purified with 
kusa-grass (and) ordaining (that it shall be his) as long as moon and 
sun (endure). Aware (of this), you, being ready to obey (our) com¬ 
mands, will make over to him the duo share of the produce, the money- 
rent, the taxes on aromatic reeds, and so forth. 

(1. 20.) 'And on this (subject) there are (the following) verses: 
(v. 10.) Both, he who accepts land and ho who grants it, are equally 
meritorious, and they go certainly to heaven. 

‘ (T- li ) ^ conch-shell, a throne, an umbrella, choice horses, and 
excellent elephants, oh Purandara (Indra), are the royal insignia which 
constitute the reward of giving away land. 

(v. 12.) This earth has been enjoyed by many kings, including 
Sagara and others. To whomsoever belongs tho earth for the time 
being, he enjoys tho fruit (of such gifts). 

(v. 13.) He who robs a cow, a gold coin, or a finger’s breadth of 
land, dAVolls in hell until the dissolution of tho universe. 

(v. 14.) Tho donor of land dwells in heaven for tho space of sixty 
thousand years; the resumor, and the abetter thereof, are doomed to 
abide in hell for a like period. 



123 


1887.] Chvtndachandra Deva of Kanauj. 

(v, 15.) Whoever robs land whether given-by himself or by others, 
becoming a maggot, sinks with his parents into ordnre. 

(v. 16.) Bdmabhadra repeatedly intreats all present and fntare 
lords of earth (to bear in mind) that this bridge of virtue, (^. e., the 
granting of lands) is common to all sovereigns, and should be preserved 
by you at all times.* 

(v. 17.) All the gfifts of former kings are productive of virtue, 
wealth and fame,—how can he, who claims the name of goodness, 
resume them but as emblems of vomited food.f 

(v. 18.) The alienator of land-grants cannot expiate his crime 
even (by dedicating to public use) a thousand tanks, by (performing) a 
hundred horse-sacrifices, and by'giving away in charity ten millions of 
cattle. 

(1. 26.) And this copper-plate grant has been written by the 
expert ledyastlia^ the Thahhura, the illustrious (and) venerable Ohandra. 

* Metre; S'alini. 
t Metre: Yasantatilakfi. 
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language differs more or less in every pargana.' 

The exceedingly local cHaracter of the collection jwill not fail 
to be noticed. 

A few notes have be^n interspersed in the hope that they will 
interest some readers. The romanizing is on the plan followed in the 
“ Dictionary of Kashmiri Proverbs and Sayings.” • 

The Roman-Kashmiri alphabet. 

A a pronounced as a in woman. P 4 pronounced as d in bad.,—^the 
A & pronounced as a in art. point of the tongue is struck 

Ai ai pronounced as at in a^sle. back on the palate. 

Au au pronounced as ou in ouv. E e pronounced as e in there. 

B b pronounced as b in 6ut. E d pronounced as e in pet. 

Oh ch pronounced as c7t in e^urch. F f pronounced as f in /ind—the 

D d pronounced as d in dew,—the English f is only sounded 

point of the tongpie is press- (and then veiy badly), in 

ed on the upper fore-teeth. the middle or at the end of 
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a word. If it oceurs at the 
commencement of a word 
it is most distinctly and ' 
invariably turned into ph. 

G g pronounced as g in go. The 
Arabic letter ghain (gh) 
with its peculiar guttural 
sound is seldom heard in 
prfre Kashmiri. 

H h pronounced as h in 7^ouse. 

I i is a kind of half {. I hear that 
there is something analo* 
gous to this to be found in 
Russian and is written in 
that language as j. 

r i pronounced as i in police. 

J j pronounced as j inyust. 

K k pronounced as h in Settle. 

Kh kh pronounced as ch in the 
Scotch and Irish loc^ or the 
final ch of the German 
schac/i and buc7i. This 
(khe) is generally ignored 
by the true Kashmiri. 

L 1 pronounced as I in 7ane. 

M m pronounced as vn in man. 

N n pronounced as n in noon. 


[No. 3, 

N n pronounced as n in the French 
sans, bon. 

O o pronounced as o in no. 

P p pronounced as jp in 23aint. 

Ph ph pronounced similar to ph in 
phlegm. 

R r pronounced as r in ran. A 
Scotchman’s r is perhaps 
not met with in pure Kash¬ 
miri. 

S s pronounced as s in sin. 

Sh sh pronounced as sh in s^ine. 

T t pronounced as t in take—the 
point of the tongue is press¬ 
ed on the upper fore-teeth. 

T t pronounced as t in <ub—^the 
point of the tongue is press¬ 
ed back on the palate. 

Ts ts pronounced as ts in gets. 

U u pronounced as o in top. 

1/ ti pronounced as u in rule. 

V ■) r w both pronounced like 

W ) something between the Eng 

lish V and w. 

Y y pronounced as y in year. 

Z z pronounced as z in zeal. 


J. Hinton Knowles—KosAmiW Biddles. 


. Chh, gh,* kh, ph, th, th, and tsh are respectively the aspirates of 
ch, g, k, p, t, t, and ts, and are pronounced as one letter. 

In addition to the above there is a sound which is something like 
a very, short i; it is frequently the sign of the instrumental case. In 
the Roman character this sound will be represented by the simple letter 
i ; and in order that this i may always appear the final he (Twf, e mukh- 
taft) has always been written. 


1, Akhd chh&m wudahnant; 
Yad kadit Yamrdzam. 
Wustdd khufus vndahmanif 
Pur karit karanas chh^ni. 


I have a bare-headed woman. 

With a (lit. putting out her) stomach like H&jd Yam, 
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Het master climbed over her (or on her) like a thief, 

And emptied her stomach. 

Ans. Kondah, a brickrkiln. 

Yarrif Ymnat the regent of the realms of death. 

2, Damah rust km dsik ? 

Thamah rust ktis dsih f 

What is that without a covering ? 

What is that without a pillar, (i. e. support) p 

Ans. Daryd tah dsmaut the river and the skj. 

3, Ad ts.u( tah machdmah khos. 

Half a bread and a bowl of machdmah. 

Ans. Arm tah sitdrah, the (half) moon and stars. 
Machdmah^ a dish eaten by Kashmiris consisting of rice, vegetables, 
raisins, colouring matter, and sugar. 

KhoSf a cup shaped like a bowl, either of copper, iron, or brass. 
The Musalman’s khos is much larger than the Hindu’s. The latter does 

not eat rice out of this vessel. 

• 

4, Mdmas chdms nukrih raz. 

A rope on your uncle’s nose. 

Ans. Tol, a contrivance consisting of a long wooden pole, so 
placed upon another fixed perpendicular pole, that one end shall be nearly 
equal in weight to the other end, with a vessel full of water. It is 
employed in raising water out of a stream for irrigation. 

The only reason I can find for using the word ‘ uncle ’ here or in 
No. 81, or the word ‘ aunt ’ as in Nos. 14, 22, is that to quote one’s 

parents in such a connection would be thought disrespectful. 

• 

5, Chtdah khats gormdj tsor lachh hdt. 

Fatah khut Malah Shardk tul tah tardk hdt, 

First rose up the guru's wife with four lakhs (of bodies). • 

Then arose Shar4k the Mulla and took and lifted up his axe (at her). 

Ans. Zdn sitdrah tah dftdh , the moon, the stars, and the sun. 
Shardk is a very uncommon name in the valley. ‘In' olden days 
it was more popular. 

6, Shistravis mahanivis gdsuv pMran. 

A grass jph&ran to an iron man. 

Ans. Yindartul tah kanarih, the part of the spinning-wheel 
corresponding to the distafE—and that on which the little wheel of the 
spinning-wheel rests. 

The kanarih rests on a little cushion of plaited: grass. 



U58 • J. Hinton Knowles— Kashimri Riddles. [No. S, 

Pheran (pirahavit Fers.) a long robe resembling a very full night¬ 
gown, worn by Kashmins. 

I 

7, Sunah sandis ^ctbas, ru^ah sund iliaUj 

Yus tath mate, sui pahaltvdn. 

A golden box with a silver lid ; 

He who can shut it is a brave fellow. 

Ans. Zamm tah dsmdni the earth and sky. 

m 

8, Kdv -aus kruhun tah wdwah suH dale; tulah ehhum lut tai mulah 
chhum gub. 

The crow was black and it will shake with the wind; its weight is 
light and its price is heavy. 

Ans. Gund, a tuft of heron’s feathers with which the bridegroom 
is adorned for the wedding. As many as three hundred feathers are 
sometimes worn, and as much as one rupee has been given for a feather. 
Rich people keep them hanging from the ceilings of their rooms from 
fear of the cat; but poor people can only afEord to hire them. 

I* 

9, Tilahwdn nSchivis sunah sund tyule. 

A golden t'lhd on (the face of) an oilman’s son. 

Ans. Bazawun Isong (diwd, Sansk.), a lighted lamp. 

10, Phdt Mdj hihit tah Phati hur nafisdn. 

Mother Phat is sitting down, and the daughter Phatah is dancing. 

Ans. Kui tah don the pot in which the butter is churned 
and the stick with which it is churned. Cf. Nos. 30, 34. 

The Kashmiri has a very ingenious way of making butter. When 
the milk is re^dy for churning, it is poured into a big vessel, in the 
cover of which there is a hole. In this hole a stick is placed. The 
part of the stick which is inside the vessel is thick, and the part 
outside the cover is thin. To this thin part a piece of string is attached, 
and tile ends of it the man, or the woman, hold in their hands, and 
putting one foot upon the cover to steady it, twirl about the stick 
with the string, first pulling one end then the other till the butter 
is prepared. A slightly difEetent custom prevails in India. 

Phdt and Phatah are Kashmiiu proper names. 

11, JDaSf das Icarawun ddi chhukho; 

Behih khos tah mehmdn chhukho ; 

Patakini ya( tah krdl chhukho ; 

Athih lur tah piyddah chhukho ; 

Bronthkani basam tah s<miyds chhukho j 
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SMstrov phSran tah JeMr chhuTcho ; 

Tah garah garah pddshdh chhuhho ; 

Making a noise, you are a god ; . 

A cup in your lap, you are a guest; 

A basket on your back, you are a pottor; 

A stick in your hand, you are a messenger; 

Ashes before you, you arc a mnnydsi; 

An iron garment over you, you are a blacksmith; 

You are a king in every house. 

Ans. Orattah, a handmill. 

Bdt is esteemed as a god in the house and sometimes worshipped. 
Of. Panjdb Notes and Queries^ Val. Ill, 84. 

The cup in the lajf, i. e., the hole in the upper mill-stono (called 
auhuh) in which the grain is placed. 

Yat a cone-shaped basket used by potters for carrying their wares 
to the market. The hole into which the handle of the upper mill¬ 
stone fits (gud) is supposed to be like this. 

A stick in your handj refers to this handle, called damn in Kash¬ 
miri. a 

The ashes of course refer to the dust that gathers before the mill¬ 
stone. 

The garment of i^tm^ i. e., the upper mill-stono. 

12, Sard ausum ; sard %tisum ; sarav hhutah bud ; 

Manz wdtis nah to phul aud. 

I’ve got a tank; I’ve got a tank; it is greater than other tanks ; 
And yet it will not contain half a sesame flower. 

Aks. Baby a nipple, an udder. 

Tel phul is the Sesarmim orientale. • 

This is also a proverb and quoted concerning a big, fat, man_with 

no brains. 

13, Herih wut&h hakar bunah raf shdfhan. . * 

A log of wood descended from above and was stopped (lit. seized) 
by the sand. 

Ahs. Kangu, a (man’s) comb, (stopped by tangled hair). 

14, Saras andar mdmani piydyih ; 

Wadiavih gas, t£up hSnih dyih. 

Aunt gave birth to a child in the lake ; 

We went to congratulate her and she came to bite us. 

Ans. Pambah lukhar^ the nut-case of the Euryale ferox, an 
aquatic plant, the seeds of which are eaten by the natives of the valley. 
Its broad, round, leaf lies on the water like that of the lotus, its 
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upper surface being in* no way remarkable, whilst below it is oovered 
with numerous, hard, sharp, and hooked spiculaf with which the natives 
often prick themselves, when gathering the seeds. 

Mdmanit mother’s brother’s wife. 

15, Treh nanih; treh khanihi treh sdvenih. 

Three are naked; three are coverlets; three areparda-nishia vramen, 
Ans. Kong-poahf a saffron flower. 

10, Phulmut gulab tah tsafan nah Jcanh, 

The rose has bloomed and nobody cuts it. 

Ans. (Hindus) Siriyih,') mj. « 

(Musalmans) Aftdhy j 

17, Mumut murdah tah voaddn ‘tiah Jcanh. 

The man has died, and nobody weeps. 

Ans. I/ar, a house. 

A house is here compared to a man. It is said to be dead when 
its inhabitants are asleep or absent. 

The idiom is peculiar—literally it is * a dead man has died.’ 

18, Watharamut watharun ahimgdn nah Jcanh. 

The bed has been spread and nobody lies (or sleeps) on it. 

Ans. Tulah-Tcatwr, ico on the surface of water. 

19, Par gaydj darhdr gayd ; 

Ah 4^hit mar gayd. 

It wont to court, it went to court; 

(And) on seeing the water it died. ^ 

Ans. " Kagan {KdghaZj Pars.) paper. 

An impromptu riddle on seeing a! court munshi drop his papers 
into the river as he crossed over the bridge to the court. 

tr 

\ 

20, Wahd duris tnahah wawem; 

Kdlah wuchham, pagah nah Jcunih. 

I sowed niahd in a field of air; 

Yesterday I saw it, but to-morrow it is nowhere. 

Ans. Tdrahddr rdt^ a starry night. 

Mahd (Hindfist. mdsh), Phaseolm max or radiatus. Mahah is the 
objective form. 

21, Latih mst mewah ley ah ? 

What fruit is it without a tail ? 

Ans. ThM tah nun^ egg and salt. 
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22, A4 go>z mdmemih dod gaaputs> 

A veil one and a half yard long for my aunt who is only half a yard 
high. 

* Ans. Sutsan tah panaliddv, needle and thread. 

Puts, is the long piece of cotton cloth thrown over the head and 
allowed to hang down the back of the Kashmiri woman. 

23, Bar dit Ishar natsdn. 

Shutting the door the ass dances. 

Aks. Grattaih, a mill. 

Asses, I believe, run about and kick up their heels when they bray. 
The noise of the mill in motion is supposed to resemble them. 

This is a proverb also, and is frequently quoted concerning the 
man who is full of words in his house, while outside he does nothing. 

24, Darakhti jdnwdrd; darakhias chhuh nah bihdn 
Bachih hasM beshumdr ; 'phah chhuh nah zah diudn. 

It is a tree-bird (i. e., has wings) ; it does not sit on a tree ; 

It has young without number it never hatches them. 

Ans. Gddj a fisK 

25, Kuthkuthdliye, kuf hhatsdyihhai; muJshtah yad barthai, mugal ftipi 

ditsthai. 

O woman, you ascended to the second storey, filled your stomach 
with pearls, and wore a hat like a Mughal. 

Ans. Bdnas pSth dekchih, (degohiy Pers.)^ a saucepan (of rice) 
on the hearth. 

Kuthhuth&Uni, ancient Kashmiri for a very respectable woman, 
who generally sat in the hu^h or huf. 

Kuf, the floor or floors between the ground-floor anjd the topmost 
floor of the house. 

The bubbling boiling rice resembles pearls. 

Mugal fupi = kuldh-i-mughal . 

26, Bar dit hdr natsdn. 

Shutting the window the starling dances. 

Ans. Tindar, spinning-wheel. 

27, AJcahlad malare phakahlad poni; 

YStih byufh dinddr, tatih byufh woni. 

Stinking water in a foul water-pot; 

Where the religious man sits, there sits the baniyd. 

Ans. Gurguri, a smoking pipe of brass or copper (the huqqa). 
Malar, a big earthen water vessel holding between twenty-five 
and thirty aers of water. 
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Pom, water. This word is used only by the Hindtis. The Musal- 
m£ns invariably say db. 

Won% the shop-keeper is regarded by the people as the incarnation 
of all ovil, and is therefore quoted here as the opposite of the dind&r 
man. Kashmiris have a saying:— Woni ehhui pom hisarih talif the 
" shopkeeper is like water covered over with rice-chaff. 

28, Duldmihj duldmih mahanivyOf nar tih chhai nah aang^ 

Mdz chon hhandahdhar, adij ehdni rang. 

O round man without arms or legs, 

Your flesh is like sweetmeat, your bones are coloured. 

Ans. Kharhuz (Pers. hharbuza)^ a musk melon, which is 
grown in great quantities all over tho valley. It ripens about August. 

29, Sunah sandis tdlawas^ rupah sanzah lanje. 

Arifan dup Zdrifas “ yimah kanii ganje ?*’ 

Silver branches stretched across (lit. to a) a golden ceiling. 

Arif said to Zarif, “ Who tied them ?” 

Ans. Zalarih sund zdl, a spider’s web. 

Arif and Zdrif are corruptions of the Arabic Arif (wise) and 
Zarif (witty). The names arc most uncommon in the valley. I only 
know of Arif Band (Hindust. Bhdnd) an actor. 

30, Vddrih manz wav Teas ? 

Shan retan rdj leas f* 

Who has the wind in the winter ? 

Who has the rule for six months only ? 

Ans. KkZ, a tree. 

Trees in ^Kashmir flourish for six mo*nths only. The re ma ining half 
of the year they are bare and are supposed to feel the wind. 

31, Wanai zdv^ wanaipiydv; 

Wanai wasit, natsanih drdv. 

It was bom in the jungle ; it gave birth in the jungle; 

On coming from the jungle, it went out to dance. 

Ans. Pom, the stick with which the butter is churned. Vide ante 
Nos. 10, 81. 

32, Wuzul piyddah hardmzddah. 

A rascally red messenger. 

Ans. MaraUawdngtm, red pepper. 

This popper grows in the valley, and is a very favourite spice with 
the people. It is compared with the piyddah^ because it eometimes 
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makes people “ smart for it.” Piy6dahs are those who “ look np ” the 
Government debtors now and again. 

HarSmzddah is here translated as a term of abuse as intended. 

33, zungUf t£udahdh zungd, uh zmigu kulis pSfhj 

Tasund m6z p&dahdhan mungu. Timan Wan ehhuh kunid ndv. 

Of four feet, of fourteen feet, of one foot up in a tree ; 

Its flesh is liked by kings. There’s only one name to the three. 

Ans. Khar an ass, Mar an insect, and Mar (or more properly 
Marhuzah) a musk melon. 

34, Saras andar paliydrih hand. ^ 

A little hedge in (or round) the lake. 

Ans. Achharwdl, eyelash. 

The eye is often likened to ponds and lakes. Cf. Canticles vii, 4. 
The simile well sets forth the appearafnee of a large, clear liquid. 

35, Saras andar kdjiwafah hand. 

A little pestle in the lake. 

Ans. Ldr, a cucifmber. 

An immense number of cucumbers, melons, and tomatoes are raised 
on the gardens that float on the lake near Srinagar. For a good de¬ 
scription of these floating gardens of. Moorcrqft’s Travels, 

36, Saras andar wuhhlah hand. 

A little mortar in the lake. 

Ans. HSndaw^ndf a water-melon. 

37, Saras andar lorih hand. 

A little stick in the lake. . 

Ans. Nadnr, the stalk of the lotus (Nilumhium speciosum). 
It grows abundantly in the extensive lakes of Kashmir. It is 
about ten inches long and one and a half inch in diameter. * « 

38, Mongah Wakas ducJdh kdMah ? 

Odmah shahrah dorih kdtsah ? 

Andharishi korih kdtidk ? • 

How many half-grains are there in one Wak of mong ? 

How many streets are there in the villages and cities ? 

How many virgins are there ? 

Ans. Sitdrahf the stars (i. e., they cannot be numbered). 

Mong, Phaseolus max or Badiatus. 

Trakf vide post No. 88. 

Diir is a street without shops, 

a 
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39, Boeyih 8m» Dayiyg&t ; 

Zalari sanz ehhSh zdj ; 

Mdjih zhodn gwbwr tah 
Ouharaa zduodn mdj. 

(It is) the woi^ of 0od; 

It is a spider’s tirel); 

The mother gives birth to a son, 

And the son gives birth to a mother. 

Ai 78 . Alt a pnmpkin. 

The pumpkin is a very favourite culinary vegetable "wifli the KaA- 
miris and all orientals. Its stems twine and intertwine all over the place 
where it grows. Vide cticurbitacoe in ahy botanical dictionary for a toll 
description. 

40, Saras cmdcur ndrah’pdki hand. 

A little plate of fire in the lake. 

Ans. Pamposh, the lotus. 

41, Wuzalis gdnas chhati haehih-puti. 

White lambs in a stall. r 

Ans. Asas andar dand, the teeth in the month. 

Q&n is the underground floor of the house, where the kine, etc. 
are sometimes housed. 

Kachih-put is old Kashmiri, and almost obsolete now,—the present 
words for lambs being chirrakaf and chirr. 

42, Lam tal thorn Mor. 

Four pillars under a heap (of earth). 

Ans. Oov hanzah bdbah tior, a cow’s four teats. Cf. Ko. 78. 

c 

43, Sarif san^ dy^hai^ Padmdni, rafit dyutmui dah. 

O Padm&n, you came by way of the lake, and I laid hold of you 
and throw you down. 

‘ , Ans. EhSni kadani, to blow one’s nose (native fashion). Vide 

Nos. 63 and 138. 

44, Ohist dn jdnwar (or j6nw4r) dijih dijah; 

Andar chhvs mdz tai n^ar adijah 7 

What is that animal (that can be tossed) up and down; 

Inside it is flesh and outside bones P 
Ans. 7^1, an egg. 

45, Mdji chhah rdnfas tah shuri divatdh. 

The mother is a devil and the children are gods. 

Ans. Ouldb posht a rose bush (in bloom). 
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46 , Lafik mikrda has f 
Bafih muJchidhir has f 
Shan rMan rdj. has f * 

Who has a tail (like) a pair of soissors P 
Who has a neoHaoe on her throat ? 

Who has rule for six months (only) ? 

Ans. Katijy a swallow. 

The swallow generally arrives in the valley about the beginning 
of April and remains for six months. Its throat is a deep reddish- 
brown and has a ring of dark blue round it. The lateral tail feathers 
are very long and give a remarkable, forked appearance tO' the tail. 
Cf. No. 64. 


47, Uthin lad m&jih z&yih sMrtn ddni hur ; 

Shtrin ddni mdjih zdyih uthin lad kur ; 

A sweet girl was born to a twisted (or crooked) mother; 

A twisted (or crooked) girl was born to a sweet mother. 

Ans. Dachhahrd^fht the vine. Cf. No. 39. 

48, Tleor zangah chhSs tah pah&n chhuh nah ; 

Zah lean ohhis tah buzdn chhuh nah ; 

Batah ohhis diwdn tah hWvo&n chhuh nah. 

It has four legs, and does not walk; 

It has two ears, and does not hear; 

We give it food, and it does not eat. 

Ans. Tafhul (or Tathuj), a large wooden dish out of which 
Musalmans oat. It stands on four little wooden legs. Its two handles 
are the ears. 

49, Sah pdledn hdlif 
Trah tahomit ndli. 

A tiger walks on the bank (of the river). 

And thirty (people) are round (or clinging on to) his neck. 

Ans. Bahats^ a barge (towed up the river). 

• 

50 , Shamdas pith uTe-tiurah ; 

UJe-tidris pith trah-tsurah ; 

Trah-tsdris pith Jeandi-zdldh ; 

Kandi-zdlas pith Khojih Bdbdh ; 

A fire-place on a candlestick; 

On this fire-place (another fire-place with) three holes; 

On thia three-hole (firerplaoe is), a hedge of thonw. 

On this Sb4ja 
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Anb. A'SOS jpSth nast iah achh zah; tath, pefh bumhah; tah 
iamih p^th> hum, dastdr. (The body is the candlestick, over which is the 
mouth) ; over the month (are) the nose and two eyes; over them the 
eyebrows ; and on top of that the turban. 

Elashmiri fire-places are generally made of plastered mud with one, 
two, four, or six holes on the top to receive the cooking vessels. 

51, Yorah gatshdn dawdn dawdm,; 

Torah yiwdn lut lut. 

Going from here running running ; 

Coming from there slowly. 

Ans. N^bar nerunf to go out, (hdjat-i-bashari). 

62, Hahan huhan ; dahih zangih pakan ; treh pon ; tah sheh han. 

(It makes the sound of) hahan huhan ; walks with ten foot; (has) 
three fundaments ; and sis ears. 

Ans. Kdndah juri tah wdyanwol, a yoke of oxen and their 

driver. 

The plough’s creaking, as it passes through the soil, is supposed 
to say hahan huhan. 

53, Herih wuth jandah shdhjandah trdwit. 

The mendicant descended from above, leaving his cloak behind him. 

Ans. Pun, a walnut (stripped of its skin.) 

Any one who has seen a ripe walnut fall will understand this riddle. 

54, Sarah hhatsah sar mdlah gandit; 

Dunya ayah tshandit hyah; 

Oarih drdyah garawol banit ; 

Kdlachan Idjtham panditbdi. 

You came jip from the lake weaiung a necklace on (your) neck; 

* You came wandering (all over) the world; 

You left your house as the owner: 

. In the evening you tried to make me think (or pretended) you wore 
a panditdni. 

Ans. Eatijf a swallow. 

Vide ante No. 46. 

55, Kirkichih dO'bas ndbad wuras ; 

Tamioh surat chheh abas pdth. 

I will put sugar (instead of grain) under the grain crusher j 
Its shape is in the water. 

Ans. Ainah (Pers. din a) a mirror. 

I cannot explain this riddle, nor any one also whom I have asked. 

66, Lard lazam, lard lazam satiniis dsmdnas p^(h. Nah dupum dwUas, 
nah dupum chhdnas. Pdnai harimas hatahbudi kbdnah. 
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I built a housO) I built a bouse up in the seventh heaven. I spoke 
not to a mason, 1 spoke not to a carpenter. I built it myself (and all 
the) hundreds of rooms in it. 

Ans. Mdnehh gan, a bee-hive. Of. No. 60. 

Satyum dsman^ tho seventh heaven, (falaJcu-Uafldk) the empyrean 
heaven. 

Muhammadans undoubtedly got their tradition of seven heavens 
from the Talmud. Cf. Hughes* Notes on Muhammadanism^ pp. 91-95. 

The beos generally build their houses high up in the hollows of 
trees and rocks. 

57, Ts.har chham tah har chham ;* 

Bidjih sandih hdgh chham ; 

Dushdlah walit chham ; 

Nav lachh mvJchtah gandit chham. 

I have (something which) is empty, and I have (something whioh) 
is full. 

I have (something) in the raja*s garden, 

I have (something that) wears a shawl, 

And I have (something which) is adorned with nine lakhs of pearls. 
Ans. Mahdyih wat, ludian-com. 

Below are three variants of the same riddle— 

Sari th/C 

Man hharC tM 

Ghane motion, se jart thC 

Bdhir maidan dharti "par dosdld orhe Ichari thi. 

Ans. Khet maJehC kC. * 

Jdt district. Eastern Jamna Canal, N. W. P. 

Hart thi 

Man hhari thi 

8awd lakh motijari thi, 

Bdjdji ke hdgh men, dushdld orhi khari thi. 

Ans. Bhuttd or maJcki 
Hindi riddle. 

HaA thi, man hhari thi 
, Ldkh motion jdri thi, 

Bdjdji ke hdgh mei^ jatdn khildri khafi thi. 

Ans. Chhali. 

Panjabi. 

Cf. Punjab Notes and Queries, Vol. I, 899, Vol. II, 626 and Indian 
Notes and Queries, Vol. FV, 68. 
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58, Bath tali tgaldn, laf tiaf gdv. 

A cow witli its tail cut runs away under the bank. 

Ans. Ndv, a (Kashmiri) boat. 

59, Sheyih trah ddrih tah aheyih trah tar ekhiSf 
Sheyih trah gaz larpanah chhus^ 

Bdjas phirayo ry,\s. wdsanAy 
Tdjas pSfh aonah manah chhua. 

It has thirty-six windows and thirty-sir doors, 

•It is thirty-six yards in width. 

It was a good thought of the Raja, (lit. turned over a good thought). 
On its crown is a maund of gold. 

Ans. Jwnia mashid (yd had maahid) the great mosque in 
Srinagar city which was commenced by Zainu’ 1 ibadin and finished by 
Shah Jahan. It is a very large four-sided building with an open square 
in the centre. There must be nearly one hundred windows in the 
place, while there are only four doors; and its width is not thirty-six 
yards any way—the north and south sides are about 20 yards wide, 
the east side is sixteen yards and the west 22 yards. 

Wdeand is old Kashmiri, not used or generally known now-a-days. 
Khiydl is now used. 

The gold on the crown refers to the gilding of the domes of the 
mosque. 

60, Larah lazam tarahddr ; 

^ah unmaa chJidn tah nali unmaa khdr, 

I built a splendid house; 

I brought neither a carpenter non a blacksmith (to help me in 
building it). * 

Ans. Mdnchh gan, a bee-hive. Cf. No. 66. 

61, Alah, alah wdv Jeas ? 

BiahtuJc bayih Jeaa ? 

Kcmah Tcdnah latdh kaa T 
Who shakes with the wind ? 

Who fears hiahtah ? 

Who receives kicks in his sides P 

Ans. Kult a tree—bror, a cat—and I8wan^ a spade. 

Biahtah is an exclamation used to drive away cats. 

62, Akhd pakdn tah thakdn nah zah ; 

Bydkhd bihit tah vmthdn nah zah ; 

Bydkhd wudamh tah hihdm nah zah. 
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One Koea on and ia never tired; 

.Aaxotheo' aita and never xiaea; 

Another atanda and never aita. . 

Ans. Ah, TTOiter— samm, earth-~and dsmdn (yd nah), the 
firmament. 

63, MacfUh Jeadit nv&nih fhas. 

Taking it out of a large earthen jar and daahing it against the wall. 

Ans. Kheni kadani, blowing the nose after the native fashion. 
If sitting in his £ouse, the ordinary poor Kashmiri will fling the 
snot against the wall. Vide Kos. 43 and 138. 

64, Kurih hand dsam; duhas dsam phirit thurit yiwdn, Jedlachan dsam 

haras tal hihdn. 

I have a little girl, by day she wanders hither and thither, oi 
night she sits down by my door. 

Aks. Lur, a atafE. 

65, Herih Jean^n khushhah graffah, huJch tah audur melih tath ; 

Tarni werih dlam pherih, pSfhim tsahuj pherih nah zah. 

Above is a dry mill, dry and wet will meet there; 

For it the world will turn, (bnt) the upper mill-stone will never turn. 
Ans. As, the month. 

Its roof ia the dry mill,—where dry and wot food meet. The world 
will turn before the upper jaw will move, i. e., it will never move. 

Werih, (for the sake of) is very ancient Kashmiri. Khdtirah or 
hdpat or hyut is now used. 

66, 8ar huhh zih piniiTedni muyih. 

The tank dried up and the ptnyjedni died. 

Ans. Xsong, a lamp (dtwd Sansk.); ptntsledni, (Pera. Ziwa.). 
All 1 know about the pi^liBkdni is that it is a little bird with 
extremely small eyes. 

67, Shoni, shoni hrandas, 

Akusm zandas shwrah sds. 

(It makes the noise of) shoni, shoni, in a hhilta. 

IV) one plant there are sixteen thousand seeds. 

Ans. Qanhdr, the Amaranthus anardana and Oangeticus. 

The pearl ashes of this wood are used by washermen for cleaning 
linen. 

68, Bdlah pSfhah minyima/r itsh trdwdn. 

A hind sheds tears &om off a hill. 

Anb. Batah phydrun, straining rice (out of a pot). 
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69, Ohtzah hand chham ; nah chham zdndn apur tarii nah yapur, 

I have a little thing; it does not know how to go aoross or to 
come across. 

Ans. PaliyaTf a hedge. 

70, Wdnaa khase tabarddr; 

Akih akih dage sdsd tiafe ; 

Wanas wale gafakdr. 

The woodcutter will go to the copse ; 

He will oat down a thousand trees with each stroke; 

And will destroy the jungle. 

Ans. Ndidj a barber. Vide Nos, 112 and 129. 

71, Wanas kuns kyah ? 

What is young in the jungle ? 

Ans. Kanahguchhf a mushroom of which large quantities are 
to be found in the valley. 

KunSj young in age, in height, and experience. 

72, Wanas zyuf kyah ? 

What is old in the jungle ? 

Ans. Buhf smoke. 

Zyut old in age and stature, etc. 

73, Kan Iran gdso^ phirit dso. 

O rustling grass, I have returned with you. 

Ans. Pulahorj a grass sandal, made from rice-straw {Oryza 
sativa). • 

The stra\fr is first twisted into a rope, and then interwoven to make 
a sole, which is fastened on to the foot sandal-wise. 

74; Bdyih dapiyo ? hdpathar dapiyo ? anrathar dapiyo ? kofl-ayo ho tah 
ho? 

Shall I call you brother ? Shall I call you nephew ? Shall I call 
you my husband’s other wife'p son ? Shall I put you to sleep ? 

Ans. Once upon a time there was a king, who died and left his 
wife and son and daughter helpless. The son, too, being very young 
could do nothing for a livelihood. However, they managed somehow 
to eke out an existence. As soon as the son was old enough, he started 
to try his luck in some other country. But his mother and sister did 
not know where he had gone. After a time they got anxious about 
him, and thought they would go in search of him. They travelled to 
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the same country as he had reached, and where he had been so prospered 
and behaved himself so wisely, that he had been appointed king. 
However, they did not know of this, By a striking coincidence they 
all met, and fell in love with one another ; and the king mari‘ied them 
both. In coarse of time the older of the two bore a son, when it became 
known that she was the king’s own mother and the other woman his 
sister. Then it was that the other wife took the child up in her arms 
and spoke to it the above mentioned words. 

Ho tah ho, a lullaby. 

75, Muatahar mdjih ehham gdsuv zuj. 

My venerable mother has a grass zdj. 

Ans. Pahar, a cottage with tliatch roof. 

Ziij is a long piece of cloth worn only by panditdnis, extending 
from the crown of the head down to the small of the back. 

This would seem to go against my note to No. 4, wore it not for the 
qualifying adjective “ venerable.” 

70, IJl&li karit chilas t&dv, 

Mukhtah mandilah gafidit drdv. 

Yard buzuk, “ Av, dv,” 

Tan khaVean zwih isao. 

Taking God’s name it entered upon forty days, 

And then came out adorned with a tui'ban of pearls. 

When the people heard that it had come, 

They got fresh life. 

Ans. Bdni, rico (in the husks). 

Rice is the staple grain of Kashmir. The inhabitants live chiefly 
upon it. Rico land is regarded as the most valuable of all land. Rice 
is sown in April and reaped in September. The grain forms and begins 
to ripen within forty days of sowing. 

TTtdh (for Allah), the Supremo 13oiug. 

Chilas (for chihil), forty. 

Mandilah, a pashmina turban. 

77, Lard lazam tdh bah tdh, 

Andar bifhis gandar kdv, 

Tim tih bifhis tdh bah tdh. 

I built a house layer upon layer. 

Inside it sat young crows. 

They also sat one upon another. 

Ans. Dungah, a covert boat for passengers. 

The fore-port is left for the passengers. The boat-people live in 
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tho after-part, wLioli is separated and covered with matting. Often three 
generations together thus pass their lives. 

Tail hah tdh = Pcrs. Tah ha tah. 

78, Lam tal tham sath. 

Seven pillars nnder a heap. 

Ans. Honih hanzah hahah sath^ the seven nipples of » bitch. 
Cf. No. 42. 

79, Mdsnvis chhdnis gdsuv raz. 

Your uncle (lianging by) a grass rope. 

A^rs. Tolah toor, tho rope and, eai’thcnware vessel at the end of 
the tol. Vide wnte^ No. 4. 

Masu, mother’s sister’s husband. 

80, Tatih loi hdvif khut dsmanif 
Yetih loi kdn^ wot Ilindustdn. 

Thence I shot an aiTow, (and) it ascended to tho sky. 

Hence I shot an arrow, (and) it reached Hindustan. 

Ans. DdkiiJc Jehat, a postal letter. 

The Kashmiri pandits say 
Al Kashmirf 
Janat nazir. 

They believe it to have been the first paradise in the mahd-ijug. Tlie 
Musalmdns, also, regard it as a very boly country. 

81, Nah zah phufe (prphafe)^ nah zah pltdte^ wasih sudras tshanfe. 

It will never break, it Avill never burst, it will swim in the sea. 

Ans. Bony tho stick with which the butter is churned. Vide 
ante Nos. 10 And 31. 

Sudr, contraction of samundar. 

82, J^uchhih hand dsamy tati dsam faurai khdr wdtdn. 

I had a little hufy it held only four kAarwdrs. 

Ans. puny a walnut. 

Tho walnut flourishes in a remarkable manner in the valley. The 
fruit is cheap and good and largely eaten by the natives. Dun is the 
woi*d for walnuts generally. There are four species, however, each of 
which is distinguished by a separate name. Vide Kashmiri Proverbs and 
Sayings, p. 229. 

Kuty vide ante No. 25. 

IChdr (or khariodr) a dry measure containing lbs 192. Its literal 
meaning is an ass-load (Mar, an ass. Pore.) Gf. No. 33. 
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83, Nilapal tsahajal; wustah leurih daJcah dynt; wa^it wv,t Khandbal. 
A great green stone,—^the teacher’s daughter pushed it, and it 

descended and arrived at Khanahal.. 

Ans. Khyiin, eating. 

The great green stone is the mouthful of food, perhaps cabbage— 
the teacher's daughter is the tongue, which gave the food a push, and 
it reached the stomach (Khanahal). 

Khanahal is tho name of a little village, where people disembark 
for Islamabad, Mdrtand, etc. 

84, Wanakis ddras drih tah matsoif 
Amritah chhasan kat^aiwdn^ 

Wuchh tas zangan pdyilah kat^aif 
Bezuwah chhasan naisaiwdn. 

Tho wood of the jungle has rings and bands, 

I wet it with the Abater of life, 

Look how many bangles she weam on her feet. 

I make the dead to dance. 

Ans. Bon, the stick with which the butter is churned. 

Vide ante Hos. 10, 31,«81. This stick has rings, etc., attached to the 
bottom end. 

The “water of life ” is the milk. Hindds of tho country generally 
call it anirita. 

85, Lard Jazam, lard lazam tsandanawe ddrai; 

Sdr Kashir pefh lazmas, totih luts hdrni. 

I built a house, I built a house of sandal-wood ; 

And put all Kashmir on it, yet it was light as a shell. 

Ans. Khat, a letter. 

Kiishmiri paper is supposed to resemble sandal-wood in colour; 

hence the comparison. 

Kashmir is called Kashir by the Kashmiri. 

86, Herih wuth alchd, , 

Buth Icarit trakhd. * 

A (man) descended from above. 

Making his face (like) a trak. 

Ans. Al, a pumpkin. • 

Pumpkins are trained to grow over skeleton houses. When they 
are ripe they fall. 

TraJe, a grain measure containing four and three quarter sers (full), 

87, Zah hatah phali tah ak rasah ddm. 

Two grains of rice and a drink of juice. 

Ans. Dachheh phul, a grape. 
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There are several -varioties of grapo growing in Kashmir. Tho 
variety here referred to is called Hmaini dachh. 

Dam = Hinddst. Ohun{. 

88, AlcM hihit had o hawdwas ; 

Bydhhd kardn mdlas rdekh ; 

TrSyim pherdn t&or himj dlamas ; 

Timan tran ehhui Jeunui ndv, 

Tho first sits in tho wind; 

The second takes care of tho property ; 

The third goes round tho four quarters of the world ; 

To these three there is only one name, (i. e., the same name). 

Ans. Qdnfh, an icicle, a string used as a strap, or a kite (the 
bird of prey). 

89, Watih pahdn tah Jedv Tchanxdn. 

Walking by the way and plucking a crow. 

Ans. Dachh Jeheni, eating grapes (on the road). 

The vine may bo seen in some parts of tho valley hanging in 
beautiful festoons about the trees on the way&’de in a wild state. 

90, Watih paTcdn tah 1iM.dngij tsafdn. 

Walking by the way and cutting the ^dngij. 

Ans. Tsuf hheni, eating bread (on the road). 

This refers to the Hindustani chapdti (a flat cake). 

Tsdngijt is a round piece of matting for sitting on. 

91, Kurih hand dsam, sui dsam pdnas s^i^t hatah Ichewdn. 

I had a litte girl, and sho used to eat with me. 

Ans. W4ji a ring. , 

«/ 

9^, “Abah gan gan^ habah gan gan^ Jeapar Jciehih hichih,’* son sikah 
hachah sairas drdv. 

. (Jt cries) “ ahah gan gan, babah gan gan, Jeapar hichih hichil ** (and) 
our Sikh boy goes out for a walk. 

Ans. Yisidar, a spinning-whoel. 

Tho words in inverted commas are supposed to represent the sound 
the wheel makes when revolving. A Sikh boy is here mentioned because 
the top and bottom of the yandartul, (the little wheel of tho spinning- 
wheel on which the thread being spun is wound) are fastened together 
with long hair; and a Sikh boy has long hair. 

93, Sah chhuh paMn rogih rogih. 8hdl chhis ra{it mag. Ah hdnahwol, 
xah hdnahwdU gdsah tuliav pah. 
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A tiger goes by the road side. The jackals lay hold of its mano. 
One boatman, two boatmen pull it along with blades of grass. 

Ans. Balmily the largest boat with a mat or straw covering 
used for the carriage of goods. 

KdnaJmoly lit. the man who holds tho hdny the hamatuly or long 
polo with which tho boat is propelled. 

The blades of grass refer to the ropes made of plaited twigs and 
straw. 

94, Kalah tsutui, halah Mufui ; Jealas tshanimas tahar. 

Nilah Nugah tresh cheyan, Warah-muUh huzus khnhar. 

His head is cut off, his head is cut off; I struck at his head with 
an axe. Ho drank the water at Nila Nag, and the peoplo heard of it at 
Baramdla. 

Ans. Kalam (qalam) a reed or pen, (used in writing a letter 
at Nila Nag (or Wernag) ; which letter was sent to Bdramiila.) 

Reference is made hero to tho cutting of a reed with a knife to turn 
it into a pen. 

Nilah Nag, or the fountain of blue water, is a celebrated fountain 
at a little distance from Shahbad in tho southern end of tho valley. 
It is generally called Werndg (or Bernag) after the ancient name of 
tho pargdnd in which it is located. 

Warah-mul is the correct name for tho town commonly called 
Baramtila, a town at the north-west end of the valley, where visitors 
change horses and coolies for tho boats on their way into Kashmir. 
V, W, and B, arc used indiscriminately by the uneducated, as among 
the Gascons, Spaniards and negroes. 

95, Shan retan duh dahd tah shan retan nah Icinh. 

For six months smoko and for six months nothing. 

Ans. Hammdm, a hot bath. 

E^ashmiris only use the hammdm for six months during tho cold 
weather. 

s, 

96, Mane maiddn hardmgashtd, 

Wudih dit ndrah tashtd. 

An adulteress in an open field. 

With a basin of fire on her head. 

Ans. Jajir, a smoking pipe. 

The jajir is compared to an adulteress because it is bandied about 
from one man to another. Everybody can take a whiff from it. 

Wud, the crown of tho head; hence wudih dyun, to put on the 
crown of the head. 

Tasht or tost, a shallow basin of brass, etc. 
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97, Aurah wuth pandiMreh dintdni gandit. 

A pandit descended thence with three girdles round him. 

Ans. Zin hor, a bundle of wood. 

In Kashmir the term pandit docs not necessarily mean a learned 
brahman. All Kashmiri Hindtis, on the assumption that they all belong 
to the brahman caste, are called pandits. 

Mention is here made of a pandit, because in former years when 
this riddle was invented, pandits only among the male inhabitants of 
the valley wore girdles like the Tibetans and Dards of the present day. 
They gave up the custom about five years ago. 

98, Nilah palah talah gunasd drdye^ 

Lack loJeah vndrit heyik turi isdye. 

A snake came out from under a green stone. 

And (after) killing thousands of peoplo went back again. 

Ans. Shamsker, a sword. 

Ounas or afi (o0is), is said to bo very poisonous. It is a round- 
headed, short, thick snake, and is black on the back, and yellowish on 
the belly. Vaiuous accounts are given of Jits length, hllmslie says, 
“ a foot and a half,” Vigne says, “ about a yard long.” The gunas 
is said to bo numerous in the L4r pargdnd. 

99, Qudak ssdi buh tdh mdj^ adah xdv 6o&, 

Dok pahsktk dab gav xdv budi bab. 

First I and my mother were born, and then father. 

(After that) for five days nothing happened, (when) grandfather 
was born. 

Ans. Kapasi hul^ the cotton plant. 

Gossipeunit herbaccumf the common Indian cotton plant rises in 
Kashmir to nearly a foot and a half in height during the first year of 
gi'owtli. It is a pretty little plant. Its flowers are a bright yellow ; 
each petal being marked with a purple spot near the base. The flower 
is succeeded by a fruit, which gradually becomes dry and then bursts 
into three or four valves, when the cotton-wool is seen issuing from it 
in all directions. The cotton is generally white. 


100, Dur daraJehtan sangarmalan, 

J\MS kcJcik Idlan mul karit f 

Trees upon the range of hills in the distance. 

Who can say (lit. make) the price of rubies ? 

Ans. Kongy saffron wnich is grown in large quantities on the 
big, flat plateau in the neighbourhood of Pampfir, about eight miles from 
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Srinagar. It is very expensive—about a rupee is given for a rupee’s 
weight. The flowers of the Crocus sativus are of a rod colour, like 
rubies. , 

101, Auhasih wohim hauhasih rafit ; ditum harit. 

MSli dupf “ PJiu{um.*’ Torah hlmtum^ Shah Totah ean, 

I pulled it down from above with a rope: I dashed it (into the 
water). I said (to myself) “ It is drowned.” (But) it rose thence like 
a king parrot (meaning nicely). 

Ans. Tolah wor. The oarthonwaro vessel at the end of the 
toly vide description, ante No. 4. 

Aubasih, above, and hauhasihy a rope are old Kdshmiri. Hcrih 
j)cth and raz are now always used. 

102, Ydni zdv tdni JcJmt Icdni pt^th. 

When bom it immediately climbed to the upper storey. 

Ans. Duh, smoko. 

The general plan of a Kashmiri house is :—First a ground floor, in 
which are two chambers ^with the small hall of tho house. Then tho 
second floor with three rooms. And over that tho floor under tho roof, 
generally consisting of one long chamber, whoi’o people usually sit 
during the summer, but which is used as a loft, for tho storing of grain, 
wood, etc. during the winter. The latter is the Icdni (or handni), 

103, Tal tali ialdv khandn, 

Fddshdh garas lii{ Icardn. 

(Apparently) digging a very deep well, 

(But really) robbing the king’s house. 

Ans. Gagur, a rat. " , 

This is also a Kashmiri proverb and quoted concerning a traitor, 
Cf. Kashmiri Proverbs and Sayings, p. 209. 

104, Mumut zindas thaph Jearit. • * 

A dead man leading the living. 

Ans. Qudamih gandit push, a beast held by a tether. 

105, Khyun, chun, tah truTcun ; 

Gov Jcyut IchurdJc, tah wdrih hyut wawun, 

(Something) to eat, to drink, and to gnaw; 

Food for the cow, and something to sow in the garden. 

Ans. Hendawend, a water-melon. 

There is an amusing Kashmiri story, too long to repeat here, in 
which a foolish son is ordered' by his father to go and got five things, 
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something to oat, to drink, to gnaw, to food tho cow with, and to sow 
in tho garden j and the boy advised by a clever girl brings back a 
water-melon. Of. Madanakdmardjankadai (The Dravidian Nights) 63. 
for a similar incident. 

War a garden—generally nsed for vegetable gardens. 

106, Ati chhni tah rafun. 

It is in your hand,—catch it. 

Axs. Tshdi, a shadow. 

107, Four men went out in a boat and gave two sers of rice to tho 

boatwoman to cook for them. The boatwoman began to cook the 
rice. 

One of the party said:— Kdlco, hdr md ahlahan tai Tcarih^ i. c., 
O father, take care that the starling does not got tho better of the 
fools—meaning, See that the woman does not eat any of tho rice. 

Whereupon another of the party said :—Brah font harimas tah Tcor 
Icun pai harih ? i. e., I have broken its bill. What can she do now ?— 
meaning, I have got my eye on her, etc. 

Then another said :—Shdh wot dali manzi. TT.dnz hei hai harih^ i. e., 
Tho king has reached tho middle of the* lake, and will run about with 
the boatmen—meaning, The rice is ready for straining. Now the 
woman will lot fall some of it. 

On which tho last of the party said :—Betas ^umAras^ “ meh wax** 
Tseh hgah harih. 1 will pretend that I have got a drunken headache 
(and ask her to give) it to me. What can she do to you ? 

Kdh is a term implying intense respect for tho person thus addressed, 
and is common both to the Musalmdns and Hindds. A son will thus 
address his father ; tho younger membefs of a family will thus address 
tkeir eldest brother; and any very respected person outside the family 
may thus sometimes bo addressed. But tho father only is called simply 
kdk. I find hdkkd is tho Muliammadan Singhalese word for “ elder 
brother,” and edeed for “ father’s younger brother.” The latter word is 
also in use in Southern India. Kdkhd is also used by the Malays of 
Ceylon for “ older brother.” I cannot trace the origin of tho words. In 
Telugu hdhhd means “ father’s brother,” of. also Ceylon A. S. Journal 
1867—1870, p. 11. 

i^umdr, sickness, headache &c., the efEects of drink. Rice-water 
is often given to alleviate sickness arising from intoxication. 

108, Began wuhan fhdn wuh. 

Twenty lids to twenty pots. 

Ans. Wuh natUf the twenty nails on a man’s hands and feet. 
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109, Ohhatis hafliis hrahuni Icdv 
Timai Jcardn fdv tdv. 

Black crows on a white bank, 

They are saying, “ caw, caw.” 

Ans. Kdgazas pdth l^hhun, writing on paper. 

The paper is white, the words written thereon are black. The 
rustling of the paper, as you take it up to read it, is supposed to be the 
sounds of the words (written on it) speaking to you. 


110, Athav nah tai; Jehorav nah tai ; 

Zorav sii&tin pahdn chhuh. 

Neither with hands, nor witli feet, 

(But) by its power it goes on. 

Ans. Saruph, a snake. 

111, Sundari phujJcai wnganen hdlan, 

Wah wall mushJcdr trdtodn ehMk, . 

Zah thah khSwdn, ale tJiaJi trdwdn, 

Tsurim thah shama zdWn chhSli. 

O Sundari, you flowered on a high hill; 

Well! Well! you are leaving scent behind you ; 

Two portions you eat, and one portion you throw away 
(And) the fourth portion you burn in your lamp. 

Ans. 2jSer, an apricot. 

The oil expressed from api’icots is called hhdli til. Not much of 
it is used in the valley. Oil is also expressed from mustard, almonds, 
walnuts, and linseed. 

Sundari, a proper name (f»ora the Sanskrit). 

• 

112, J^hufis wanas gutil tsdv, 

Ttafit kurnas krdv. 

A sawyer went into a copse (and) cut and gathered some wood^ • 
Ans. Mas kdsun, to cut the hair. Vide Nos. 70 and 129. 

113, Herih wuti haf, 

Pharhang raf. * 

A bit of wood descended from above, 

In a strong grasp of the hand. 

Ans. Kangani dini, combing the hair. 

Pharangiia a corruption of the Persian/amwgf*. Tt here means the 
hand. Anything strong and capable is sometimes called pharangt in 
Kashmir. 

Kashmiri combs are generally made of wood. 
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114, Apdrih taram khanJi^h httdd sahanih ditsanam tihdlah, 

Wuthit tah ratanas ‘iidlah. 

From that side an old woman, speaking through her nose, ran at 
me like a tigress, and jumped on me and held mo to her breast. 

Ans. Nindar, sleep. 

115, Fah patiis, daph (or dap) shuren, hozpdnas, wuchh hunt 

Go to the guest, speak to the children, listen to jonrself, and look 
at me. 

Ans. a man had cooked a sheep’s head and legs for himself, 
wife, and children, and had just served them up, when a stranger came 
in. The wife looked at her husband to know whether she was to offer 
their guest any of the savoury food. Tho husband replied in tho above 
words, which mean—Give the legs to tho guest, tho tongue to the 
children, keep the ears yourself, and give me the eyes. 

116, Tsatit remg Icat ? 

Matit mill hat ? 

What has colour on being cut ? 

What has value on being laid hold of ? 

Ans. H^ndatvSnd tah mnhhtahy a water-melon and a pearl. 

117, Odfuj hurih han pot wStsahndn. 

The little girl is teasing out the silk. 

Ans. Kangani, a woman’s comb. 

c 

118, Bobo py08s Mdjaipyos, 

By os nah pyos wutsh hai khyos. 

O Father, I fell down, O Mother, I fell down, 

. And I had hardly fallen down, when a calf ate me. 

Ans. Peomut panah-barg, (Skr. parna-varga)^ a fallen leaf. 

119, Mut tSM-l p^t ddrihj , 

Kulai Mt afahharih. 

The mad fellow escaped by the back window. 

Taking his wife on his back. 

Ans. Bull, smoke. 

120, Langi guri lot trdVf 
Muhhtah gav chhdngare. 
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A one-legged (lit. a lame) horse kicked, 

And pearls were scattered. 

Ans. Muhilih suSti munun, to pound with a pestler 
Chhdngare is very old Kashmiri. Now-a-days the words cKKSht" 
ranah yun, pareshdn gatshun and chhakunah yun^ are used. 

121, Wancbs l^ih kus ? 

Who will wash the jungle ? 

Ans. ]Md yd shttif rain or snow. 

122, Wanas duvih kus ? 

Who will sweep the jungle T 
Ans. Wdvy the wind, 

123, P^wdn chhuh 'inohd zan ; 

Saindn chhuh kohd zan ; 

^aldn chhuh t&ard zan ; 

It falls like a mnsquito ; 

Collects together like da great hill; 

(And) runs away like a thief. 

Ans. ShtUy snow. 

124, Navih ISjih gadi sat. 

A new pot with seven holes in it. 

Ans. Buth yd kalah, the face (which is likened to a new pot, 
because it is clean). 

125, GurispSfh htist. • 

An elephant on a horse. * 

Ans. Khrdvih pe{h mahtiyuv^ a man walking in pattens. 

I have heard something like this in Persian 
Chist dnchist darjahdn hisydr^ 

FU rd dida/m o har asp saiodr. 

126, Muti yut. • 

(Going) hither and thither. 

Ans. YSni yeruni^ sorting the warp. 

127, Hul gandit batich natsdn. 

Tightening her girdle the duck dances 

Ans. Pruts, a little apparatus forming part of the spinning- 
wheel and intended to receive the thread. 
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This is also a saying, cited against a woman, who wishing to quarrel, 
goes and unites in a “ row close by. Kashmiri women haye terrible 
tongues and most shrill voices. At the time of quarrelling they screech, 
shout, and dance till they are too hoarse and too tired to go on. 

128, Zame, zuse^ punde, ase; 

Net sandn Tcarih tirtha/n, 

Warih wary as nimui dse ; 

NisMh chhui tah parzantan; 

He will yawn, cough, sneeze, and laugh; 

He always bathes at the sacred places ; 

Tear in and year out he will I'emaiu naked ; 

He is near to you, recognise him. 

Ans. Buth, the face. 

129, Avah mahdrdj sdvah jangas tuhindvanas gafakdr. 

The mahd/rdj came and entered into the fight and destroyed (them). 

Aii^s. Mas kdsim, to shave the head. 

Qatakdr iulnndtoun, lit. to cause darkness to arise. 

Vide Nos. 70 and 112. 

130, Gugusi gugusi gngdliye gajih tih gugus had. 

Bah (or htih) nai Tcadai rinddliye atih chhuh bihit (hag. 

Be careful, O woman, mind and take it out of the oven. 

I will not take it out, O woman, (because) a robber is sitting there. 
Ans. Zandnah jord dsah, yimav t^uchih dsah harit^ gogih manz 
thavimatiah. Tamili waktah toot timan nish ah hegdnah. Akih zandnih dup 
heyis htin titai path, yuth nah zih puta hozih, zih tsuchih had gajih manzah. 
Tami dyutus jawdh, zih buh hadah nah, tikidzih yih mahnynv chhuh atiti. 

There wfire two women who had made some bread and put it in 
the oven. At that time a stranger came to them. One woman said to 
the other in such a way that their guest might not understand, “ Take 
tlfe bnead out of the oven.” The (other) woman replied, “ I will not take 
it out, because there is a man there.” 

Gugusi, gugusi, gngdliye, rinddliye, are words merely made up for 
the occasion in order to deceive the sti'anger. 

I protested against including the above in this little collection; 
but everybody, that I asked, declared it was a riddle, so I have put 
it in. 

131, Ayeyas tah gay eyas ; 

■Kuku lanjih becheyas ; 

Mudur dsas tah hut gayas t 
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I came and I went; 

I sat on many branches; 

I was sweet—and where did I go ? 

Ans. Nindar, sleep. 

Kuhl is old Kashmiri. Wdryah, s^fhah, are now used. 


132, Anzinih hande ndgarddo, anzinih hudmiaipatvo ; 

Ohhdni guruh nah, JcrdU thuruh nah; pdnai hynfnh suwo. 

O spring of the goose, the goose made its way to you ; 

No carpenter cut it, no potter formed it; but you of yourself 
became hardened (lit. sat hard). 

Ans. Tulah-katui\ ice on surface of water. 


IZSf Hdpat kdndur; hreth, pandit; talini poni hyur khasdu; hrerihrdh~ 
man; gagarsuts; kdshuri pdrivni; shdl gddah-hmiz ; thapal sarrdf. 
Bears (are) bakers; stupid people (are) pandits ; the lower waters 
flow up; cats (are) brahmans; rats (are) tailors; Kashmiris (are) 
Panjabis; jackals "(are) fishermen ; usurpers (are) bankers. 

Ans. PursJiiydr, the name of a ghdt in Srinagar city just 
below the second bridge. * 

A man was going to a village, when he was met by another man, 
who asked him where he was going and whence he had come. He 
replied as above that ho had come from the place where bears were 
bakers, etc., etc. 

134, Khatis andar mdz kuchih hand. 

A little piece of flesh in the cupboard. ^ 

Ans. Zrjav tah as, the tongue in the mouth. 

Khat is a small cupboard let into the wall, wherein Kashmiris 
genei*ally store rice, milk, etc., to preserve them from rats and cats. 

135, Bdlas pefh kdlah saruph, laf tah kdr milaioit, 

Aurah dyas Zuhrah Khota7i laf mnas gilaiait. 

A black snake on a hill with its tail and neck together, (lit. making 
its tail and neck to meet). 

Zuhrah Khotan came over and wrenched off its tail. 

Anb. Kuluph, a padlock. 

136,2ker chhis raids mandmi; tsor chhis khandam f iiri ; zah chhis chard- 
gdnah ; zah chhis tir-anddzah; ak chhus morchhalah kardn. 

She treads the mud with four; four are dishes of sweets; two are 
lamps; two are archers; and one fans her. 

Ans. GdVf a cow’s feet, teats, eyes, horns, and tail. 
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137, Apdrih hdl dot pewdn ; 

Yapdrih hdl shin pSwdn. 

On that side of the hill hailstopes are falling; 

On this side of the hill snow is falling. 

Ans. Kadi yindar^ a cotton-carder. 

138, Yak mashide do darwdzah ; 

Ao miydn trdo pofdsah. 

One mosqno (with) two doors ; 

Come, sir, and bang on it. 

Ans. Khani kaduni, to blow one’s nose, (native fashion). 

Vide Nos. 43 and 63. 

139, Soyih talpoyih Uj. 

A potfnll of rice under a nettle. 

Ans. Kukarih hanzpdti khejy a hen with her brood. 

140, Sundard d^fham-dtid kamdni; 

Nah marih shistarah nah marih ndri. > 

I saw a beautful woman—an arch of smoko; 

She will not die by iron, she will not die by fire. 

Ans. Duhf smoke. 


Notes on a Donative Inscription of Vidyddliara Bhar^a, belonging to C. T. 

, Metcalfe* Esq., Commissioner of the Orissa Division. (With a Plate.) 

—By RXjendralXla Mitra, LL. D., C. I. E. 

The muniment is inscribed on three plates of copper, each mea¬ 
suring* 6x3^ inches, the thickness being about one-tenth of an inch. 
The plates are held together by a stout copper ring surmounted by a 
cast copper seal bearing in relief the name of the donor aud an effigy of 
a lion couchant guardaiU. The plates are of cast metal, roughly ham¬ 
mered, and having all round a slightly raised edge. This edging is de¬ 
signed to prevent injury to the record by friction. The record is en¬ 
graved on the second face of the first plate, and on both faces of the 
other two plates, each side comprising 7 to 8 lines of matter. On the first 
side of the first plate there are indications of letters traced with a steel- 
pointed style and afterwards smudged. Such tracings are also notice¬ 
able on the other plates, and they suggest to me the idea of the plates 
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being palimpsests. At first I was disposed to think iliatthe tracings were 
the first outlines made for the guidance of the engraver; bat I find this 
idea is not tenable, inasmuch as the tracings appear sometimes below and 
sometimes above the regular lines of the engraving, and not engraved 
over, as they should have been, had they been the first outlines. The 
finished record is deeply engraved, and, except in a few places, the let¬ 
ters are in a fair state of preservation. 

The letters of the record are of the Ku^ila type merging into the 
modem Devandgari form. The vowel i retains the old three-dotted 
form; the e is indicated at times by a slight curve at the hind part of 
the top line, and at other times by a cui’ved line behind, as is usual now 
in Bengali writings. The letters I and n are alike in shape, being 
differentiated only by the omission of the top line, as was the case in 
the Bengali of the last three centuries. The / is also of the form of that 
letter in Bengali. But the t, d and hh are of pure Ku^ila type. 

The language is pure Sanskrit, though, as is usual in records of 
this description, it is disfigured hero and there by errors of spelling ; 
slips of grammar aro also not wanting. I have pointed out the more 
prominent of these errors, in parentheses. On the whole the record 
does not in this respect differ from its congeners found in other parts 
of India. In the neglect of punctuation the record beats the attorneys 
of England. 

The most remarkable feature of the record is, however, the absence 
from it of the prosy details which characterize ancient Indian grants, as 
also the title-deeds got up by English conveyancers. We altogether miss 
the “ to have and to hold and to possess ” so familiar to us in modern 
English deeds of sale or gift. In medieeval Sanskrit deeds, the field pro¬ 
duce, the forest produce, the produce of water, with all that is under the 
ground or above it, are carefully noted, also exemptions from* Government 
demands; but nothing is said of them here; even the important item of 
the boundary of the laud given is not mentioned. 

The subject of the gift was a village named Tu^durava, in the dii- 
trict of Vimalabhanja, but I have failed to trace it in our maps. Judging 
from the word Bhanjaf which occurs both in the name of the district and 
also as a surname of the donor’s family, I njn disposed to think that we 
must look for the locale somewhere in the present tributary state of 
Mayfirabhanja, in the north-west of Orissa. But the evidence is too 
slender to be of much value in this respect, particularly when it is borne 
in mind that the word Bhanja was borne as a surname not only by the 
lUtjds of Mayfirabhanja, but also by a family of Bdjis in Gumsur, as also 
by the Rajas of Keunjhar. The last, however, were scions of the Mayfira- 
bhanja dynasty, whose initial date was not older than two hundred years 
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ago, and therefore could not have had any part in making the grant. The 
village or town, in which the Raja was present when he made the gift, 
bore the name of Valjalvakd, and this too is not traceable. Babd 
Dharitrinith Deva, a relative of the Bhanja Rajd of Maydrabhanja, in¬ 
forms me that he knows of no place of that name, and that Yimalabhanja 
was never a second name of Maydrabhanja. I have not yet succeeded 
in getting any information in regard to this place from Gumsur. 

The donee was one Bhatta Darukhandi of the Data sept (Fravara) 
of the Upamanya gotra. He belonged to the Bahvricha S^akhd of the 
Rig Veda. His father’s name was S'drideva, who was the son of one 
Gaurichandra. 

The donor describes himself as a Maharaja, but the names of his 
father and grandfather occur without any regal prefix. The great¬ 
grandfather, however, is described as a Raja, and we may safely pre¬ 
sume that the epithet is expected to be assumed in the two intermediate 
cases. The names stand thus : 

Baja Vraijabhanja Deva. 

Divabhanja Deva. 

Sflibhanja Deva. 

Maharaja Vidyadharabhanja Deva. 

The last claims to have been a devout worshipper of Mahddeva 
(paramamdliesvara), and this declaration is emphasized by the two in¬ 
troductory stanzas which praise the attributes of that dread divinity. 
Of his race the only information vouchsafed is that he was an “ orna¬ 
ment of the Bhanjana race ” (Bhanjana-hula-tilalca) . It is obvious 
from this that the words Bhanja and Bhanjana are synonymous and 
exchangeable, but it helps to take us no further. We possess no ac¬ 
count whatever of these Bhanjanas. Bdbd Dharitrinath Deva has not 
heard of the name of Vidyadhara in the Bhanja genealogy, and knows 
nothing of him. He has not yet been able to obtain for me a copy of the 
family tree of his relative, and in matters of this kind memory is not at 
all reliable. Few persons in ordinary life can correctly recite the names 
of ten of his ancestors, and few would attempt to do so. In the absence 
of positive information I am disposed to think that I have in the record 
before me the names of four members who are now quite forgotten in the 
annals of the Maylirabhanja dynasty. I am disposed to think, too, that 
there exists no complete record of the family from the date of its origin. 
Only a few of the Tributary Mahal chiefs can appeal to any record of an 
older date than two hundred years, though several of them have un¬ 
questionably exercised their chiefships from generation to generation for 
a much longer period. 

The record has no date. This is an unusual peculiarity, the rule 
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being .otherwise, though the ora used has ofteij caused, in the absence 
of precise indications, considerable trouble to antiquaiiaus. It would 
BOem that the practice of issuing copper patents was recent in the 
country where Vidyudhara issued his grant; at any rate his court 
pandits must have been very ill-informed about the fundamental re¬ 
quirements of title-deeds, not to adopt the niceties of conveyancing 
terminology. I have stated above that the letters are of the Ku^ila 
type merging into the modern Devandgari, and this fact would suggest 
the idea of their being between four and five hundred years old, and the 
deed to belong to the fourteenth or the earlier years of the fifteenth 
century of the Christian era. In the present state of my information, 
I regret, I cannot speak with greater precision. 

The concluding part of the deed gives the names of the attesting 
witnesses. The first name is that of the minister, Bhafta Starabha 
Deva, who put his ‘ mark ’ on the deed for its ratification. The Sanskrit 
word used to indicate this is Idnclildta, which moans ‘ marked,* but I 
suppose it is intended to imply the impressing of the deed with the 
great seal of the State. The epithets a])pliod to his name are not veiy 
clear. The first word is the most doubtful; it roads very like Srisliihi 
which probably stands for Sreshtlii^a, ‘banker.* This man came from 
the Kalinga country, was a worshipper of S'iva, whence Mahddevya, and 
endowed with great energy, tejahika. Tlie last word is of doubtful im¬ 
port. The second witness is named Kausika. He caused the grant to 
be ‘ entered * (praveSita) in the Bdhhd. Kausika has no epithet of any 
kind attached to his name. He was obviously an officer of an inferior 
grade, and he has not even the courtesy S'ri assigned to him. Tho 
word hdhhd is not Sanskrit. I take it to be tho sanskritized counterpart 
of the Arabic Bdh, whicli in tho plural form of Ahiodh or cess b(5carno 
cuirent from the date of the first settlement of tho Muhqmraadans in 
this countiy. One meaning of the word is a book, chapter, or soclioir, 
and I imagine it stands here for a registry book or that chaj)ter 
of it in wliich a record was kei)t of rent-free gmnts. J dmw this iq- 
ferenco entirely on the strength of tho word pravavifa ‘ entered.’ The 
composition of the deed is attributed to S'ri Khamba, the minister of 
war and peace. The engraver was one Kshasali Kumaiacbaudra. In 
this I take Kumarachandra to be the personal name and Kshasiili tho 
name of his caste, 


Translation. 

May that which can destroy tho life of the wielder of tho flowery 
arrow (Cupid) ; to whoso mass of light tho weak crescent is an object of 
overthrow ; which is tho refulgent lamp for the illumination of tho re- 
U 
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g^ons of the threefold world ; which is fair as gold of tho purest touch* 
—^may tho cycbrowless cyef of Hai*a be victorious ! 

May the waves of the heavenly river of Sambhu, which play like 
the hoods of tho great serpent, which glisten bright as the light of 
the rising moon, which dance like the crests of the spurs of the snowy 
mountain, which I'ise like liaiuls at the commencement of a dance, which 
are radiant, and destroy sin—may they protect you ! 

Prosperity. The auspicious dweller of the victorious Valjalvaka, 
the home of fortunate victory * * * the ardent worshipper of Mahe4- 
vara, the devoted to the feet of his father and mother, the ornament of 
tho Bhanjana race, Maharaja S'!*! Vidyadharabhanja Deva, the great- 
grandson of S^ri Vranabhanja Deva of manifest merit * * * and 
totally devoid of tho sins of the Kali ago, the grandson of S'ri Diva- 
bhanja Deva, the son of S'ri S'ilibhanja Deva, according to the descidi 
of each, welcomes, I’espects, acquaints and orders the people, inhabitants, 
subordinate chiefs, receivers of income, village oflicers and others of tho 
prosperous district of Vamalabhanja. Bvtjry where there is happiness. 
It has been our fortune, for the promotion of virtue for our parents and 
ourselves, to present in due form with the usual pouring of water the 
village of Tundurava as it is bounded now in that district, to Bliatta 
Darukhandi, of tho Upamanya gotm, Data Pravara, tho grandson of 
Gaurichandra, son of S'uri Deva, and a member of the Bahvricha S'rotriya 
branch, out of respect for his merits, for the period of tho duration of 
the sun and tho moon. It should be the duty, for the sake of the great¬ 
ness of the merit of charity and our request, for future kings to protect 
this grant. Thus has it been enjoined by the ordinances of religion. 
Barth has often been given away by Sagara and other kings, and the 
merit thereof has belonged to him to whom the earth belonged for the 
time being. •Whoever resumes earth, whether it be his own gift or that 
oT another, is, along with his ancestors, born as a worm and rots in 
ordure. Let there be no doubt, O kings, about the merit from the fact 
of its^being another’s gift. The merit of protecting others’ gifts is in¬ 
finitely greater than that arising from one’s own gift. Knowing this and 

* Tho epithet hemaka-nikaaha is in frequent use in Sanskrit poetry, but the 
explanation of it is of doubtful propriety. They say it means the mark loft on the 
tonohstone by gold; but surely that mark is nothing very bright. 1 take it to 
mean pure gold which has stood tho tost of the touchstone. 

f The word is vibhrunelra, an eye without an eyebrow. Tho’objoot of using tho 
epithet is to indicate the third or crescent eye of S'iva over which there is no 
oyebz'ow. Tho fact of tho word for eye being put in the singular number confirms this 
interpretation. Had the word been bahhru the translation would have been ‘ tawny,’ 
but that would not have been sufiiciontly distiuctive, as in art all tho three eyes of 
S'iva are painted of a tawny colour. 
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knowing that the duration of man’s life and fortune are as unsteady as 
water on a lotus leaf, no man should destroy the good actions of others. 
Marked (sealed) by the Minister Bhatta Stamblia Dova, who is a hanker 
(by caste) of Kalinga, a worshipper of Mahadcva, and highly energetic ; 
entered in the Babba (register) by Kausika; written by S>ri Khamba, 
the minister of war and peace; and engraved by Kshasali Kumdi'a- 
uhandra. 

Transcript (sec Plate IX). 

(First ])lato.) 

^ I n1^TcT»rT^€tli 
« I 

i I ?ifsr(^iTt)wfrT(i) %TiT(»in)^JTf^^ffcn lew n- 
^ 1 Tn*iT cr;(ii) 

vi ' X 

(Obverse of second plate.) 

\ 1 (^) sr^^jiaiT^- 

I (ft) >c^ x xj- 

8 I ^ ^KT ^fil- 

I ilTcTT{s-)fq- • * 

i I ^RT^TJITcTT «T^«l^^cC5I%T HIT- 
® I f^i^(ii) — 

(Reverse of second plate.) 

\ I ftn^ ^^f^Tft^ripTwtfjr^’^ftft- 

1. Tlie word bhanja has boon ovcrywboro written with the cerebral ti thus 


2. The letters are doubtful in this name. 



160 R. ]fl[itra —Donative IneeripHon of Vidijddkara Bhanja. [No. 3, 

I w^sfiTinr tr- 

I TO*tTS lTTWT?l(?f) tt iR?rTr«T^>i;T(fT*r^ ^tSlT- 
i I f»i€^ ^ mw (f%) w- 

« I 5< >c >c x 

« I ^JT^5tT^RI ^cT(®)srTO<r 

(Obvorso of third plate.) 

I ^ TO ^(?t0 

I ?§3!lt n *ni u ( d mfTO wfir^«n ^tto 

^ I OTT ^T(wr) ^T3if«Tt ^ TO 

i I 5r^ TO w^(ii) ^TOT ^ 

«I %T irtcT ^«5 to(i) fTO2iT(?it) ii*ft (firO Hr- 

(Roverse of third plate.) 

\ I ^ iTO^(i) 5PrT 

I fci mf^Ts TO»IT^ TOn(5r)5iq 
^ I 5j(fl) ^^rJTTOTO^FjiT’STt f^^TJTgr^- 

8 I *R1 (^) 

8.1 *r f^T(i2iTs ii)«#rf^er ^Ps^fsr- 

^ J 1? (^) affT ^- 

« I 5S[TSI%te(cf) ^TTfsijfTOfir (fTOf^) (^) 50*^- 

^ I *r (#) ^ ^ I W ^ ^ * 


1. Fire letters are unintelligible. 

2. 1 know of no Data Fravaru. The second letter (if) is doubtful. 
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Notes on the ancient mounds in the Quetta District.—By Major 

J. F. Garwood, R. E. 

(With a Plate.) 

Now that portions of Baluchistdn and Southern Afghdnistdn are 
rapidly,becoming settled countries under British rule, doubtless men 
of science will begin to devote some attention to the mounds which are 
spread abroad throughout the district. Up till recently, what with the 
country being unsettled and constant changes of officers taking place, 
the little information that is forthcoming regarding these mounds is 
hard to be got at. It is for the most part a personal record, and the 
persons are constantly shifting oh the scone. 

I had occasion recently in my official capacity as an officer of tho 
Military Works Department to make some considerable excavations in 
the Miri or citadel of Quetta, and finding the results from an archmologi- 
cal point of view intei’esting, I have endeavoured to find out what has 
been done before by others in investigating mounds in tho district, and 
purpose to put this now before your readers together with my own 
experience at Quetta, tt will I hope bo of advantage when the re¬ 
searches are taken up by experts, if some little information as to what 
has been noticed by those first on tho spot is readily obtainable. 

These mounds are very numerous throughout the district, some 
being of very large size. They vary from small hillocks up to large 
masses of earth, like the Quetta Miri, the base of which is an oval 600 
feet long by 400 feet wide, and whioh rises 80 feet above the plain. 
These mounds may bo, and veiy probably are, of different origins, and a 
few of the small ones may be even natural; but the true mound of which 
I write is manifestly artificial,^ and for the most part there is no sign of 
excavation in the neighbourhood. Accepting the conclusion that the 
mound is artificial, I argue that when no trace of excavation appears, wo 
may be sure that tho mound is of groat antiquity for tho dust storms of 
tho country to have filled up the hollows from whioh the earth for the 
mound was taken. 

Some officers quartered at Thai Chotiali a few years since took con¬ 
siderable interest in investigating the mounds there. Col- Sturt, Bo. S. O., 
found in a hole in a mound between Dubber Khot and Thai two or three 
gold and a number of silver coins which were sent down to the Royal 
Asiatic Society at Bombay and the inscriptions deciphered by Mr. 
Rehatsek. The coins were from Baghdacf and about six or seven cen¬ 
turies old. Brigadier Adam, Q. M. G. of tho Bombay Army, Col. Sturt’s 
successor, informs me that he searched the mound afterwards and found 
nothing of interest, nothing except broken pottery whioh he believed to 
be modern. 
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There is a very large mound near Kila Abdullah in the Pcshin plain 
at the foot of the Khoja Amran mountains. In 1881 Capt. (now Major) 
Lock, Political Agent, Poshin, dug into this mound under the orders of 
Col. Sir Oliver St. John, K. C. S. I., R. E. Major Lock is on furlough, 
but Sir O. St. John has kindly supplied me with his recollections, which 
I will give as nearly as ijossible in his own words. 

“ Underneath layers of mud, charcoal, or rather charred wood, and 
bones were a number of small rooms built of very large baked bricks, as 
far as I can recollect about 18 inches by 10 inches by 6 inches. These 
bricks had no markings or inscriptions of any sort." 

In the rubbish were found fragments of pottery, bits of glassj 
copper, brass and iron. Two at least of the fragments of pottery had 
been bottoms of basins or round dishes and were glazed yellow, with 
indented and separately coloured figures on them, in both cases, of men 
leading goats. The best of the two I gave to the British Museum in 
1881. What became of the rest of the things I do not know. The 
excavations were incomplete when I left." 

The Quetta Miri is a mass of indurated clay. On the top were 
a few old houses, probably occupied formerly by the maliks of tho 
village or small township of Shalkot, tho houses of which were group¬ 
ed together under the shadow of the Miri. In 1883, before I eanio 
to tho district, the base of the mound was cut into for a magazine, 
and previously to that some tunnels had been run well into the mound. 
Nothing of particular interest seems to have been found, or my prede¬ 
cessors would have left some record of it. Some bones I hoar were come 
across, including some human bones, tho only ones found at any time 
recently in the mound. 

About a year ago I commenced clearing the top of the Miri for some 
buildings. This necessitated cutting the top 15 feet off tho mound, besides 
excavating in places to an extra depth of about 5 feet or 20 feet in all. 
During those excavations one could not fail to be struck with the peculiar 
coi^ptitution of the material of which the mound is composed. In every 
dii*ection the soil is permeated by bones, broken pottery, ashes in layers, 
and charred wood or charcoal. The bones are said to be the bones of 
domestic animals, but of what animals I do not know at present, but 
have sent samples to Calcntta*for identification by competent anatomists. 
The remains got comparatively few as the depth increased, but were 
always present in considerable numbers. Near the top very large 
jallds or ghards frequently occurred; no such articles of pottery are 
I believe now made in the district. The general impression, left on the 
minds of those of us who were constantly present during the earth 
clearance, wag not tliat the remains were necessarily of any very high 
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antiquity, as that the mound must have been occupied by constant suc¬ 
cessions of people for an indefinite period. I am still quite puzzled to 
account for the presence of so mauy lumps of charred wood at con¬ 
siderable depths, most of them quite fresh and shewing the grain of the 
wood. From Sir Oliver St. John’s account the same peculiarity was 
noticed in the mound at Kila Abdullah. The charcoal of course might 
be of any age, being comparatively indestructible, but its existence in 
such large quantities in the aggregate is very puzzling. The buildings, 
I do not think, are likely to have been periodically destroyed by fire, as in 
some of the old Greek towns, and the presence of the lumps of charred 
wood is more probably due to some use the mound was formerly put 
to; but this of course is mere personal eonjecture. 

The articles of interest, few in number, which wo found in tho 
Quetta Miri, have been sent to the Indian Museum at Calcutta. There 
are some fragments of pottoiy of an archaic type, which were found in 
the lower strata of the excavations, and also a ringstono and jasper 
corn-crusher, which tho Museum authorities think are probably pre¬ 
historic. They wei*o found on a low level, but higher than the Greek 
statue afterwards unearthed. There was also found a small bronze 
vessel which may be Greek; and at the lowest depth attained to, and 
near tho centre of tho mound in plan, a bronze or copper statue of 
Heracles, 2;f feet high, holding in his left hand the skin of tho Neraean 
lion (see Plato X). The statue, which was much corroded but otherwise 
nearly perfect, was found standing nearly erect, bedded in hard clay. 
Tho ground below and around was carefully excavated to a distance of 
several feet, but nothing further was found exc.ept a few animals bones. 

At a medium level was discovered a small vase of common pottery, 
with angular markings in paint round the swell of the vaso below tho 
neck. I am anxious to find out the probable date of this»vase, as Major 
Shepherd, B. F., found a lot of pottery with similar markings on it near 
Bellali (ten miles north of Quetta) in 1885. There is a large miri near 
Bellali, but in Major Shepherd’s absence in England I have not begn able 
to ascertain whether it was in the miri or elsewhere that ho found it. 
Nothing more of interest is likely to be discovered just now in the Quetta 
Miri, but in considering tho comparative poverty of our findings in such a 
promising site, it must be borne in mind that the excavations only went 
down to a depth of 20 feet out of tho total height of 80 feet of the mound, 
and anything of extreme antiquity would probably be found lower down. 

Our excavations having connected this district with the Greek period, 
at least ought to encourage others more competent to carry the investiga¬ 
tions of these mounds further, and Capt. Lock’s discoveries at Kila 
Abdullah in 1881 seem to have been even more interesting. 
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• The Mother of Jahdngir.—By H, Beveridge, C. S. 

It is curious that there should be any uncertainty about the name 
and family of Jahdngir’s mother. He was born in August 1569 at 
Fathpur Sikri in the house of Salim Chishti, and it was to be expected 
that the historians who have so carefully chronicled the circumstances 
of his birth, would tell us who his mother was. But apparently none 
of them mentions her name ; or, at least, none of them does so in his 
narrative of the birth. Jahangir is equally reticent in his autobio- 
gi'aphy, and so English writers have fallen back on tradition and con¬ 
jecture. This much seems considex’ed certain; the lady was a Hindd, 
and it has been suggested that this is tho reason why she has not been 
named by the Muhammadan historians. I should think, however, that if 
Hinduism has had anything to do with tho omission, it is more 
because it made it difficult for the historians to know the name, than 
because of bigoted feelings, or an unwillingness to hint that Jahangir 
was not a pure Mogul. Jahangir has no scruple about mentioning his 
Hindd wives and their progeny, and though ho speaks with horror of 
Muhammadan women marrying Hindus, ho has very little blame for tho 
converse practice. Barring a few bigots like Badaoni, it may bo ques¬ 
tioned if tho Muhammadan subjects of Akbar and Jahangir had any 
serious objections to tho marriages with the Rajput princesses. Indeed 
Sir William Sleeman tells us that he has heard many Muhammadans 
attribute the decline of their empire to tho discontinuance of the 
practice. Muhammadans might object to tho ladies being allowed to 
remain Hindds, and no doubt Akbar caused scandal by allowing his wives 
to sacrifice to fire in his palace, but the fact that the wife was a Hindu 
by origin would bo no objection. Rather it would be considered meri¬ 
torious to convert a Hindi to the true faith and then marry her. 

• Now if the lady who was Jahangir’s mother was a Hindu by origin, 
she can hardly have remained one, or she would not have been placed 
in^ the cell of a Muhammadan priest at the time of her confinement. 
Nor would she have been buried after death and a Muhammadan tomb 
erected over her. Still less could she continue a Hindu, if, as Mr. 
Blochmann thinks, she received the title of Maryamu-z-Zamlui, “ the 
Virgin Mary of the age.” That it was ignorance rather than prejudice, 
which prevented historians from giving the names of their emperor’s 
Hindu wives, may be perhaps inferred from the fact that we find two 
ladies described by the name of Jodh Bai. Now Jodh Bai is not the 
special name of any woman, but simply means that she belonged to the 
family of the Rajds of Jodhpur. 

At p. 309 of his edition of the Ain Mr. Blochmann tells ns that 
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Jahdngir’s motlier was Jodli Bai, but at p. 619 lie corrects himself aud 
says that Jodh Bai was the wife of Jahangir, and that there is little 
doubt that the daughter of Bihari IMhll and sistei* of Bhag’wan Das was 
the mother of Jahangir. 

It is wdth great hesitation that I venture to differ from Mr. Bloch- 
mann, but here the hesitation is diminished by tho fact that wo hUve 
Mr. Blochmann differing from himself. He originally hold that Jodh 
Bai was the mother of Jahangir, and it seems to me that he was wrong 
to abandon this view in favour of Bihai’i Mall’s daughter. What I think 
ho overlooked was that there were two Jodh Bais, i. e., two ladies of 
the harem of Jodhpur. One of then was the sister of Udai Singh, i. e., 
the Mota or fat Raja, and married Akbar, and tho other was Udai’s 
daughter and manied Jahangir. 

The general native belief scorns to bo that a Jodh Bai was tho 
mother of Jahangir, and I think that weight should be given to this. 
Sir William Slecman in his Rambles, vol. II, p. 65, speaks of his seeing 
tho tomb of Jodh Bai, tho mother of Jahangir, near Agra. Further on, 
pp. 68 and 71, ho speaks of seeing the little room at Fathpur Sikrf 
where she give birth to Jahangir. Similarly Tod describes Jodh Bai as 
the mother of Jahangir. 

On the other h.and the daughter of Bihari Mall is mentioned by 
Jahangir in his Memoirs in a way which seems to mo quite incon¬ 
sistent Avith tho idea that she was his mother. Speaking of Pahar 
Khan who was Raja Man Singh’s uncle and consequently a brother 
of Bhag’wan Das, he says “ One of his sisters was in my father’s harem, 
but no favourite with destiny, although possessed of uncommon beauty. 
The proverb says ‘ if there bo any special destiny, it is for tho ill-favoured,* 
for from all I can observe ip this workshop of creation, scarcely any¬ 
thing appears in its proper place. Tho poor in spirit are absoi'bod in 
tho rigour of abstinence, while those who lovo the world find their 
fortune ever in advance.” (Price’s translation, p. 34.) 

This passage seems to me to disprove the view that Bihari,Mair8 
daixghter was Jahangir’s mother. No man would be likely to speak in 
this way of his own mother, and Jahangir would not have regarded a 
woman as no favourite with destiny who had tho honour of giving birth 
to himself.* * 

There is another passage in his Memoirs which sets tho matter 
at rest, if the translation is correct. That is (Price, p. 19) whore he tells 
ns that ho himself married Bihari Mall’s daughter, but I suspect that 
it is granddaughter in the original. 

* I caimot find any passage corresponding to this in the Tuzak. I have not 
seen the Persian original of Major Price’s translation. 

V 
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It will bo observed that Mr. Blochmann is not positive about 
Bihdri Mall’s daughter being Jahangir’s mother. He only says that 
there is little doubt of it. I thinlf that the passage from Jahangir’s 
Momoirs, and the tradition about Jodh Bai show that Bihari Mall’s 
daughter was not Jahangir’s mother, and if the latter was a Hindd, I 
think that we have no choice but to accept the tradition that a lady 
of the house of Jodhpur was the mother. Perhaps, however, it has been 
too readily assumed that she was a Hindu. I have already observed 
that it is very unlikely that a Hindu lady would be taken for her con¬ 
finement to the houso of a Muhammadan priest, and I now proceed to 
offer reasons for holding that Jahangir’s mother was a Muhammadan, 
and no other than Saliraah Sultan Begam, the widow of Bairam Klian. 

There is a passage in Elliot’s History of India, Vol. VI, p. 404 which, 
if it can be fully relied upon, settles the question of who was Jahangir’s 
mother. We are there told that Ndr Jahan was brought to court after the 
death of her husband Sher Afgan, and entrusted by Jahangir to “ the 
keeping of his own royal mother.” Now we know that Nur Jahan, 
when brought from Burdwan to Agra by Jahangir’s orders, was placed 
in the keeping either of Salimah Sultan Begam, or of Sultan Raqiyah 
Begam. The Iqbalnama of Muhiammad lOiiin, and Khafi Kh an say 
Salimah Sultan, and Mr. Blochmann and Muhammad Hadi (Elliot, VI, 
p. 398) say Raqiyah. But the latter borrows his account from Muhammad 
IQian, and if the Bibliotheca Indica edition is to be trusted, Muhammad 
Hadi or Elliot has mistaken the word raqahah “ a slave” for Raqiyah. 

Tho original in the Iqbalnama, p. 56, is as follows— 

yi 

I do not* feel sure of the meaning of the words wdlidah sahahi 
khesh which Elliot seems to have rendered “his own royal mother,” 
but surely thoy mean something more than that she was his father’s 
wife., Raqiyah was alive and probably others of Akbar’s wives. Why 
then should an expression be applied to Salimah which was not at all 
distinctive of her ? 

The expression is repeated with a variation by Khafi Khan, I, p. 267, 
who calls Salimah the mddar nisbat-i-ibu-d of Jahangir. 

Elphinstono also, 4th ed., p. 484, tells us ^hat Jahangir placed Ndr 
Jahdu “ among the attendants of his mother.” His account is evidently 
taken from Khafi Khan, and represents the view taken by the translator 
whom he studied. 

Tliat Salimah was closely connected with Jahdngir and deeply 
interested in him is apparent from the fact that she went to him, when 
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he had fallen out with his father and brought hjm to Court, and that 
she tended his son Prince Khuaran from his infancy. Elphinatone ac¬ 
counts for Salimah’s mediation by saying that she had adopted Jahdugir 
after his own mother’s death, p. 460.* But I do not know what authority 
there is for this statement. 

If the words wdlidah sdbahi kJiesh really mean “ own mothy,” 
there can bo no doubt that Salimah was Jahangir’s mother, for Muhammad 
Kh an was in a position to know the facts. 

Jahdngir speaks of Salimah’s having a daughter and calls the latter 
his sister, but as I have not the original to refer to, I cannot say if this 
means full sister. 

On the other hand, if this, daughter was Shahzada Khanam, and 
if she was born three months after J ahaugir (Blochmann, p. 308), Salimah 
cannot have been the mother of the latter. 

If Salimah was Jahangir’s mother, he ought to have been a better 
man than he was, for she was the most distinguished of Akbar’s wives ’ 
She was the niece of Humayun, being the daughter of his sister Q-ul- 
burgBegam (Akbarnama, II, p. 65) and of Mirza Kuru-d-din Muhammad. 
Akbar gave her in marriage to Bairdm Khan in accordance with 
Humayun’s intention, and’when Biiiram was assassinated, Akbar married 
her himself. She died in 1021 A. H. (1611). Khafi Khan calls her 
Khadije-uz-Zamatii, the Khadija of the age and after reciting her virtues 
and accomplishments winds up with quoting two lines of her poetry, 
which however do not seen remarkable (Khafi Klian, 1, pp. 253 and 276), 


Notes on the Coins mentioned hy Major Baverty in his Notes "to 
his Translation of the Tahaqdt-i-Ndsirs.—By Chas. J. Rodqers, 
Id. Bi. A-. S., A-Ssoc. ^I. A.. S. B. ^ • 

There can be no doubt whatever about the amount of learned 
research displayed by Major Ravorty in his translation of the Tabaqdt* 
i-Nasiri, published by the Asiatic Society of Bengal. It is a book of 
1296 pages exclusive of memoir and additional notes and appendix. 
The actual translation in only a small part of the whole work. My 
attention has of late been drawn to his numismatic notes. 

Mr. Edward Thomas, as is well known, wrote a paper on the coins 
of the kings of Ghazni, and to this ho added a supplement. He also 
wrote “ The Chronicles of the Pa^han kings of Dehli,” to which I have 
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added four supplements, ia the paf^cs of this Journal. It may bo re¬ 
membered that my first small attempt was a paper on the coins of 
Khusrau Shah and Khusrau IMalik, the two first resident Muhammadan 
kings of Lahore. At the time I wrote this paper I was not aware that 
Mr. Thomas had written his paper on the kings of Ghazni. This did not 
so^uch matter, as my paper was written thirty-two years after that one 
by Mr, TJiomas, and dealt with other coins. Mr. Thomas gives in his 
paper two silver coins of Khusrau Shah and five coins of Khusrau Malik. 
Major Raverty thus notices Mr. Thomas’s paper (see note, p. 114). “ In 

Mr. Thomas’s paper on the GKazni coins, there is unfortumately no notice 
of the last two monarclis of the house of Sabuk-Tigin, and there are no 
coins of theirs, or tlio dates I have referred to might have been tested; 
but a work I have by mo supplies some information on the subject, and 
confirms the statements of I’asih-i, and the older writers. A coin of 
Khusrau Shah’s, therein noticed, contains the following inscription, 
which I translate literally :— 

Obverse:—Stamped coin in the universe, with magnificence and 
grandeur, the great lladshah Khusrau Shah. 

Reverse :—Struck in the city of Lohor, A. H. 552, the first of 
his reign. 

Another coin of his son Khusrau Malik, also struck in the Pan jab, 
contains the following inscription :— 

Obverse,—Zahir-ud-Daulah wa ud-Din, Sultan Khusrau Malik. 

Reverse :—Struck in the city of Lohor, A. H. 555, the first of the 
reign.” 

About this note I havo a few remarks to make. But T would 
first notice thfit Khiisi'au Shah is called in the text “ Sultan Mu'aijyan- 
nd-Daidah wa ud-Dno” (p. 111). To this on the same page (footnote 8) 
is added “ In a few copies ho is styled ‘ Tamtn-ud-Daulah ’ oidy.” 

. On all tho coins of Khusrau Shah’s which I have seen he is called 
Mu'izzu-d-daulah Kh usrau Shah ” only. With respect to the inscrip¬ 
tion, given by Major Ravorty as being on tho coin of these kings, I 
would remark that in all the coins of these kings of Gliazni the name 
of tho mint and the year of tho Hejirah are ahoays on the margin which 
encloses a second inscription. In no case is the year of the reign given. 
I have seen some thousands »f Ghazni and P.-ithan coins of Dohli, but 
as yet I havo never seen tho year of the reign given on one. The 
years of tho reigii began to be struck by Akbar in his 30th year which 
ho called 30th Jljilii. (See my Rupees of tho months of Akbar’s Ihihi 
years, Journal A. S. B. Vol. LII, Pt. I 1883, pp. 97-105 with two plates.) 
Jahangir stj-uck the year of his reign and tho year of tho Hejirah on 
his coins. After his 5th year he also called the year of his reign Jldht. 
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Sluih Jahan also stmck coins with his Ildhi year on them in the first 
years of his reign. He was afterwards content with just putting the 
year of his reign and the Hejirah year. Aurangzib was the first to 
write on his coins sanat’i-julus so and so. This was on the reverse 
along with the mint. Tlio year of the Hejirah was almost invariably 
on the obverse along with the emperor’s natno. This custom was afj^r* 
wards followed by all the Sultans of Dehli down to Bahadur Shah the 
mutineer. 

It seems strange that I, who have boon hunting in the Panjab for 
coins for the last twenty years, should never have seen a coin like the 
one mentioned by Major Ravorty. Mr. Thomas never saw one. The 
British Museum has not got one, neither has the Asiatic Society of 
Bengal. Out of the thousands of coins sent to mo for reading and 
description not one has yet appeared bearing such inscriptions. Coins 
of the tyjje, mentioned by Major Raverty, are of the time of Aurangzib, 
or later. 

Major Raverty’s coin of Kliusrau Malik reads “ Zahir-ud-Daulah 
wa ud-Din.” I have by me over 50 coins of this king. They all read 
either “ Taju-d-daulah" only, or “ Siirdju-d~daulah.** Major Raverty 
in his text calls him “ Tdj-ud-Daalah ” (p. 114). 

While on this point it may be as well to notice that Major Raverty 
(p. 109) calls Bahram Shah of Gliazni Mu'izz-ud-Daulah, following, 
strange to say, “ chiefly modern authorsfl although “ Pa?ih-i ” and 
“ Guzidah ” and ten silver coins in my cabinet unite in calling him 
“ Yamiu-ud-Daulah.” Four coins given by Mr. Thomas have the same. 
In note 1, page 488, Major Raverty says “ I imagine it is this title of 
his (Mu’izzu-d-din Sam’s) coins ( ,^1 ) which Mr. Thomas 

reads as the name of the Khalifah. Un-Niisir-ud-Din ’Ullah was cer¬ 
tainly Khali fall at this period.” Mr. Thomas does not mention “ Nasir-i- 
Amiru-l-Miiininin ” in connexion with the coins of Mu’izzu-d-din Sam. 
Major Raverty has mis-read and misrepresented Mr. Thomas. 

Again in note 3, p. 497, Major Raverty says “ it is quite a mistake 
to suppose that L-yal-duz [ only is on the coins] ever styled himself 
Sultan-i-Mu’azzam.” His coins, however, have tjie very 

words. 

On pp. 524-5 we have “ It is stated in’another work, the Khulasat- 
-ut-Tawarikh that Kutb-ud-Din ascended the throne, at Jjahor, on the 
11th of Rabi’-ul-Awwal, 603 H., and that he read the khutbah for himself, 
and coined money in his own name,'and yet, although the coins of others 
are, comparatively, so plentiful, it is stated that not one bearing the 
name of Kutb-ud-Din has ever been found. A work in my possession, 
which contains specimens of the different coins of the Sultans of Hind, 
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with the inscriptions they are said to have borne, gives the following 
as a specimen of Kutb-iid-Din’s coins ” :— 

«| •f SAm» *—*hj J 

I 4.5^^ 

wT ^ ^ 

Aheut this inscription I wish to say: (1) the word sikkah in all 
Pathan coins, when used, comes after the word zarb, thus 
(see Thomas). (2) Again the year on early coins is never given in 
figures and never with the Sultan’s name. (3) The word julus never 
occurs on a Pathan coin. (4) Dehli is never called D&rud-Miilafat 
until the time of Qutbu-d-Din Mubarak Shah (716-720 A. H.), the 
vilest of Sultans, who called himself “ KhaUfah ZFllah ” and “ Khalifah 
i Rahbu-l-Alamtn ” on his coins, and who changed the simple ^azrat 
DehU to flasrat Ddru-l-khil/tfat. After his time Daru-l-khilafat was 
not used as the title of Dehli on coins, until the time of Shah Jahan 
who calls it, “ I)&ru-1-ildfat ShdhjaMndbdd.” It is sometimes called 
ffazrat DehU simply, or Ddru-l-mulh, DehU, or Ddru-l-mulk Hazrat 
Dehli. 

Hence it would seem that Major Rave^ty must have got hold 
of a book written by a native later than the time of Aurangzib, who 
begjin the use of the word julus, who used the whole of the reverse 
of his coins for the mint name and year and who 

occupied the ob\'«i-se with his name and titles and the year* of the 
Hojirah. It is altogether incredible that a series of coins of the first 
years of a series of kings should bo found, (those kings the earliest 
Sultans of Labor and Dehli), bearing inscriptions dissimilar to all 
known coins of the period, but agreeing with the coins of the time of 
Aurangzib and his successors. At least, if a series of such coins be 
found by one man, it is probable that some other collectors may obtain 
ah odd specimen of the series. Now, as yet, no one has ever found a 
coin of this kind, except the anonymous and unknown author of a book 
in Mp,jor Raverty’s possession. It would be a real benefit to the 
numismatic world to publish the book, and put an end to the doubts 
which are entertained about it. Besides this, we want to see drawings 

of coins, such as the following (see note, p. 630) : 

< 

fodj A lb l imi\ 

This coin makes no mention of the Khalifah, a fact always stated on 
the coins of the period; the year is on the same side as the king’s 
name, contrary to the usage of the period; the word maskuk is used 
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contrary to the CTistoin of such coins ; and the ^ title Ztllu-l-lah is used 
instead of Sulfdn. 

Again Na?irn-d-din Qubachd k called by Major Raverty Kabd-jah 
(p. 531). The word is on the coins TJaig may be read with 

“ fat’hah ” (Ariaiia Antiqua, p. 434, coin 33, PI. XX., fig. 19.) Fortunately 
we have the same word in Hindi on other coins. Here the word is 
3^1^, which gives us plainly Knbacha as the pronunciation of the time. 
Comment would be superfluous. 

Of the coins of Sharasu-d-din I-yal-titmish we have the following 
given as the inscription in the work possessed by Major Raverty 
(p. 624) 

AjUIm j li5| Abi* ^^eei |0A 

ajlLoJl 

That this work was written after the time of Shah Jahan, wc have 
here almost certain proof. Shah Jahan’s coins of his first year have 
Aurangzib’s coins begin the use of julus aM. Jahangir’s 
have I over the word wdr, to indicate the first year of his reign. The 
word is always written on the early coins The form Iaa ia modem. 

If we wanted any other proof of the time when Major Raverty’s 
book was written, we have it in the next coin given (p. 630) 

Obv. isk Ij 

Rev. (SJ^ 

4# 

Here wo have associated with This formula was 

invented by Aurangzib, (sec ’Alamgir Xama, published by the So¬ 
ciety, p. 367), as will be seen when the coins of the Moguls of India 
shall be published. Then, the word is never used along with the 

year, except on some rare rupees of Shah Jahan. Akbar and Jahangir 
had used the term Ilahi for their years. Shahjahdn returned to orthodoxy, 
and though he uses the words he adds the word to the 

year |'rv. This is the only occasion on which I have seen the" word 
used. I have never seen the word <3^^ used on a coin as “ equivalent 
to,"* as it is used in the above inscription. 

The inscription on the coin of Raziyy^t (commonly written Rezia) 
is given as follows (p. 637) : 

Rev. Aa.1 irt* ic^.> 

Here irj* is a misprint for ii®r. Dehli is never termed on any coin I liave 
seen s«>Jb. It is always ffazrat, or in one case TaMktgdh. The whole 
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inscription is quite unlike anything "known of the time of Bessia, or of 
her father, Shamau-d-din. The absence of the name of the Khalifah 
stamps the inscription as the work of a person unacquainted with the 
coinage of the period. is always -written on the coins 

of Shamsu-d-din. 

The next coin given is as follows (note 6, p. 649) :— 

Reverse I 

Here wo have the usual absence of margin. All the long inscrip¬ 
tion is on the obverse, llow could it bo on the surface of a rupee ? 
The reverse, as usual, is full of anachronisms. 

The next coin given is of Alau-d-din Masadd Shah, (note 9, 

p. 660) 

Obverse ~ aU| iVvp ^A 4 Jt 

Reverse *Tir^ 

From this coin wo note the absence of the full title given to all tho 
early Pathan kings, so and so ud-dimyd. This always precedes the ud- 
dm. In all the coins given this part of the formula is absent, as is the 
introductoiy as-8uJldnu-l- Asim. It is more and moi’e evident th at tho 
author of the book had seen few of the caidy rupees of Dehli. Tho 
whole known series of coins follows a fixed formula. 

Of Nsisiru-d-din Mahmdd Shah “ Tho following is given as the 
inscription on two of his first coins, a dirham and dinars (note, p. 672);— 

Rev.v 

• •• 

Tho other runs thus 

Obverse:—I ^yllaU (}si |,Ka.. 3I^UJ( 

• Reverse:— aj Ui*«j 

Thomas did not give a dindr of this king. The British Museum has 
not got one. I had one. Tho Hon. Mr. Gibbs edited a second. Both 
these had the revei'se above giVen as the margin on both sides. Both had 
m-sihkah instead of ud-dindr. The reverse of tho dinar is tho nearest 
approach to an inscription of tho poiiod. But it is not of the reverse, 
Imt of the margin of the reverse in case of rupees, and of tho margin of 
both sides in case of mohurs. (See my 4th Supplement to Thomas just 
published in the Journal of the Society.) It is evident the author of 
the book bad not made himself acquainted with tho insciuptious used by 
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Ma^mdd, inscriptions which vary only in one word (year of course 
excepted),—is used for 

The Tabaqat was written in the reign of Na?iru-d-dm Mahmdd 
Shah, and hence his coins are the last given from the book in the posses¬ 
sion of Major Raverty. This book is of course responsible for the 
inscriptions. The Major says very judiciously about each coin that “ it 
is said in the book in my possession to have the following inscriptions.” 
Who the author may bo, I cannot tell. I can only judge fi’om what he 
puts before mo. He says the coins are of a certain number of kings. 
The first suspicious thing about them is, that they are all of the first 
year. Now if the author obtained coins of the first year, he must have 
obtained coins of other years. After twenty years of diligent search 
1 have obtained few rupees of the early Patbfins of DeliH and not one 
of the 1st year of any king. I never heard of any one having a first 
year of any of these kings, though some of my correspondents have rupees 
of these eai’ly Sultans. They all follow one formula. 

Obverse:—Name and title of Sultan. 

Reverse :—Name of Khalifah. 

Margin :—Mint and year. 

In the case of gold mohurs the margins arc on both sides in several 
instances. 

In the series given by Major Raverty’s author not one coin follows 
the formula. But as I have shown the author has followed the formula 
of the rupees of Aurangzib and of those who succeeded him. Hence I 
am led to the conclusion that Major Raverty, iguon'ng the great labours 
of Mr. Thomas and desii’ing to give something new and striking to the 
world, has been taken in by a most impudent series of forgeries, the work 
of a man almost, if not altogether, unacquainted with the coins of the 
later Ghazni kings and of the early Pallian Sultans of Dehlf. Mr. Thomas 
gives six plates and a number of detached wood cuts to illustrate his 
text. If Major Raverty •will publish his author with illustrations, the 
two works can then be compared. It is unfair on the part oPMajor 
Raverty, not to give the name of his author and to pit him against Mr. 
Thomas. It is only fair perhaps for me to state in conclusion that I 
think Major Raverty has been duped. A careful study of the chro¬ 
nicles of the Pathan kings would have compelled Major Raverty to put 
the book in his possession into the fire. Nothing in it is of the slightest 
value. 
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I»—Oh tlte Tvfiuence of Indian Ihresfs on the JZainfall .— Tiy Hknrt 
.b\ UlanFORD, F. R. S., Meteorological Rejjorter to the Government of 
India. 

. fllocoived Jan. 20th ;—Head Feb. 2nd, 1887.3 
(With a Woodcut.) 

The following paper-is an extract from the yet unpublished manu¬ 
script of the second part of a paper on the Rainfall of India ; the first 
pai't of which has already been issued as an ofiioial publication in the 
Indian Meteorological Memoirs. In consideration of the groat economic 
importance of the, subject treated of, and also with a view to encourage 
and assist further enquiries, whenever favourable opj)ortunitic8 may 
offer, it hns seemed desirable to publish t})is discussion in an independent 
form, and in anticipation of its appeai’ance in the Indian Meteorological 
Memoirs; whore it will form but a small and subordinate part of a 
memoir dealing with a subject of much wider range. 

In an instructive paper originally communicated to Petermann's 
Mittesilungen, and subsequently published imtmnslation in the Quarter!rj 
Journal of the Poyal Meteorological Society, M. Wooilcoff appeals em¬ 
phatically to the evidence afforded by tlie Indian rainfall registers, in 
support of his contention that the action of forests is to increase the 
rainfall of a country. His appeal is directed chiefly to the contrast 
afforded by the Assam rainfall with that of the Gangetic valley plain, 
in about the same latitude and the same distance from the sea ; and he 
1 
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apparently attributes *tbe great difference displayed by these two pro¬ 
vinces, wholly or mainly, to the fact that, while the former is extensively 
covered with forest, the latter, up to the Terai, is a broad sheet of field 
cultivation. 

In this- view I am unable to coincide. Without denying or even 
questioning the effect of forests as one element of the result, the con¬ 
clusion thus formulated seems to me far too sweeping. M. Woeikoff 
considers, and I think rightly, the action of forests in enhancing the 
rainfall to be twofold. Pii’stly, they help to store water, by protecting 
the soil, and to keep up a constant evaporation; and secondly, by check¬ 
ing and obstructing the movement of the wind, they prevent the evapo¬ 
rated vapour being carried away, and tend to produce that calm state 
of the atmosphei'e that is favourable to ascending currents and local 
precipitation. But swamps, such as occupy largo tracts of the Assam 
valley, and the numerous broad river channels that intersect it, must 
contribute a not unimportant quota to the vapour constituent of the 
local atmosphere ; and the comparative stagnation of the air in the Assam 
valleys and the exclusion of those dry westerly winds which play so im¬ 
portant a part in the meteorology of the Gangetic plain are certainly 
due, in far larger measure, to the fencing in of the Assam valley by tho 
Patkoi, Naga, Khaai, and Garo hills, and, as regards Upper Assam, to the 
interception of westerly currents by the mid-valley obstruction of the 
Mekhir hills, than to any retardation of wind movement that can bo 
effected by the forests. Furthermore, the action of the surrounding 
hills in setting up a diurnal convection of tho humid-atmosphere, and 
its consequent dynamic cooling and precipitation, an action which also 
takes place in the much less humid hill toicts of the peninsula, is a very 
important item in the causes which contribute to produce tho heavy 
spring rainfall of Assam ; a precipitation not very greatly inferior to that 
of the summer monsoon. The other or passive effect of hills in enhan¬ 
cing rainfall, namely, the forced ascent of horizontal air currents, is less 
important in Upper Assam (the tract more particulai’ly referred to by 
M. Woeikoff), although exhibited by the southern face of the Khasi 
hills, overlooking Sylhet, in a degree without parallel elsewhere in the 
world. But to the other causes above specified must certainly be attri¬ 
buted by far the larger pai-t of that prevailing high humidity and copious 
rainfall which foster the exubei-ant vegetation of the province ; render¬ 
ing it, in the rich variety of its flora and its pinlific insect life, compar¬ 
able with the teeming productiveness of the Malay region. 

The difficulty so conspicuously illustrated in the foregoing example, 
namely, of disentangling the combined effects of a number of causes all 
favourable to increased rainfall or the reverse, is one which renders it 
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almost hopeless to seek for decisive evidence of the influence of forests 
by any comparison of the rainfall of different provinces, or of areas sufl&- 
ciently large to display the contrasted effects in a striking and convin¬ 
cing manner. The best and perhaps only satisfactory kind of evidence, 
were it obtainable, -would be the comparison of the rainfall of one and 
the same tract (one of at least some hundreds of square miles in ex¬ 
tent) for many years, first while covered with forest, and again for 
many years after clearing. It is, however, not until a tract of virgin 
forest has been brought under the destructive operation of cmlizing 
agencies, that, as a general rule, any attempt is made to record its rain¬ 
fall ; and when, therefore, the conditions necessary to obtain one term of 
the comparison are rapidly disappearing. The reversal of this order of 
things, the conversion of bare or at least partially wasted tracts into 
protected forest, is one, however, of which India already furnishes some 
examples, and with the progress of forest protection may yet furnish 
more; and if due advantage be taken of these as they present themselves, 
it may yet be possible to obtain rainfall data which may afford valuable 
and indeed practically onclusive evidence on the point in question, 
even if not fulfilling in all respects the rigorous conditions of tho logical 
method of differences. 

One instance of the kind, on a scale large enough for all reasonable 
demand, has lately been brought to my notice by Mr. Ribbentrop, and 
has been quoted in my Ilepoi*t on the Administration of the Meteorolo¬ 
gical I>epartment in 1885-86; and despite some shortcomings in the 
due verification of the data it furnishes, shortcomings which it is now 
impossible to make good, it will probably, in the course of some years, 
as nearly fulfil the conditions of a test case as wo are likely to attain to 
in an experiment of such magnitude. In some respects, indeed, the 
circumstances of • this case are unusually favourable. The vicissitudes 
of the rainfall of the Central Provinces are smaller, proportionally, than 
those of any other province of an equally moderate average, and of tho 
22 stations, the rainfall registers of which will be brought in evidence, 
not less than 10 are regular meteorological observatories, working under 
the Meteorological Department of tho Government of India. 

The region referred to in the 1st part of my Memoir on the Rainfall 
of India as the Central Provinces south, has been desciibod as a hilly 
and jungle clad country, including some extensive fertile plains, especially 
that which surrounds Raipur. The northern portion consists of the 
range of broken tablelands and hills here spoken of as the Satpuras, 
and these are largely clothed -with forest. According to tho most -recent 
report of the Officiating Inspector General of Forests, tho area of forest 
in the Central Provinces is estimated at 54,600 square miles, of which 
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about riine-tentbs arc cither in or to tho south of the Satpura muge. 
The area of tho Central Provinces south is about 61,000 square miles. 
Hence about fivc-sixtlis of the whole are under forest. Now,^ prior 
to the year 1875, these forests were systematically wasted by the 
destructive nietliod of cultivation practised by the hill tribes of Gond- 
wauii, as of other wild tracts in India and Burma. It is known under 
various local Tiatncs, such as Kiimri, or in tho Central Provinces ddJiya 
cultivation, and is thus described by Dr. Brandis : “ A few acres of 

forest are felled one year, tho wood is burnt and a crop of gi'ain i-aisod 
on the cleai-ing ; tho next year this is abandoned, a fresh piece of foi-est 
is felled elsewhere, a crop is raised, and it too is abandoned in its turn ; 
and so on, a fresh clearing being made every year.” 

It will bo readily understood how under such a system, in tho 
course of some years, extensive forests may be devastated, even by a 
sparse hill population of nomad habits. And accoi’dingly, in the intro¬ 
duction of tho Central Provinces Gazetteer, published in 1870, Mr. C. 
Grant speaks of the state of the forests in the following terms ; “ The 
tree forests of the Central Provinces have, however, been so much ex¬ 
hausted, mainly owing to the destructive ddhya system of cultivation 
practised by the hill tribes, that, except in one or two localities, the 
labours of the Forest Officers will, for many years, be limited to guard¬ 
ing against further damage, and thus allowing the forests to rocovei* 
themselves by rest. By far tho greater part of tho uncultivated lands 
belonging to Government arc stony wastes, incapable of producing a 
strong straight growth of timber.” 

In 1875,* tho suppression of ddhya cultivation was taken systemati¬ 
cally in hand, and in tho course of a few years, with such success, that 
Mr. Ribbentrop writes in 1886, “ My attention was directed during a 
recent visit to the Central Provinces, to the extensive growth of young 
forests in areas formerly under Kumri cultivation. Ten or fifteen years 
ago, such temporary cultivation was practised throughout the country, 
and thousands of square miles wei*e thereby laid barren year after year. 
Since then, this method of cultivation was stopped, and though a great 
part of the area affected was subject to annual fires, a more or less dense 
forest growth has sprung up. I concluded that this must have had an 
influence on the rainfall, sufficiently appreciable to be ganged by moteo- 

* I understand from Mr. 0. E. Elliott who worked as Settlomont Officer in the 
Central Provinces prior to 1875, that endoavonre were thon in progress to check 
ddhya cultivation, so that tho statement in the text which 1 make on tho anthority 
of Mr. Ribbentrop must not bo taken as rigoronsly exclnsivo. Tho interpretation 
of tho cvidonco hero adduced will not, however be appreciably afEeotod by tbiff 
oorrectiou. 
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rological records. The results gathered from su6h records are beyond 
expectation and shew tliat, with the exception of stations situated in the 
cultivated valley of the Nerbudda, a steady increase of rainfall has taken 
place during the last ten years, and, as might be expected, especially 
during the last period of five years.” 

In dealing with the evidence of the rainfall registers, I shall, in the 
first place, compare the averages of the 9 or in some eases 10 or 11 years 
ending with 1875 (the year in which the suppression of the ddliya 
cultivation is stated to have been taken in hand) with tliosc of the ten 
subsequent years, 1876—1885 ; and this I shall do separately for the 
stations within the area immediately affected by the foj*ost preservation 
and for those at a greater or less distance therefrom. These latter are 
Saugor and Damoh, the forests near which have not been frequented by 
ddhya cultivators, or which are suirounded by native states in wliich no 
change of system ^las been attempted, Jubbtilporo, Narsinghpur, Ho- 
shangabad, and Khandwa in the fcjtile and highly cultivated valley of 
the Nerbudda, and where the tendency of late years has been towards 
an extension of perraiinent cultivation, and Raipur in the centre of the 
great wheat-growing district of Chattisgarh. 

Comparison of the Average Rainfall of 9 to 11 years of Ddhya Gultiva^ 
Hon with that of 10 years of Protected Forests. 

A. In affected m'eas. 


Stations. 

1 

Forests 

unprotected. 

1 Forests 

I protected. 

Increase. 

Period. 

Inches 
' Itain- 
fall. 

Period. 

i 

Inches 

Rain¬ 

fall. 

Inches. 

Badnnr 




1867-75 

39-83 


47-83 

+ 8-00 

Chhindwara 



• • i 

1805-75 

41-IS 

1870-85 

48-48 

+ 7-05 

Seoni 


• •• 


1805-75 

53-07 j 

1876-85 

54-76 

+ 2-69 

Mandla 



» * • 

1807-75 

53-58 1 

1870-85 

56-32 

■V 2-74 

Burha 


• •• 

• • • 

1807-75 

04-51 i 

1870-85 

71-65 

+ 7-14 

Bilaspar 

• •• 

• •• 

• •f 

1865-75 

41-85 ! 

1876-85 

54-81 

+ 12-96 

Sambalpur 




1867-75 

54-80 i 

1876-85 

67-93 

+13-13 

Dhamtari 




1867-75 

48-83 ' 

1870-85 

46-90 

— 1-93 

Bhandara 



• t • 

1867-75 

49-90 

1870-85 

57-79 

f 7-89 

Nagpur 

• ■ • 

••• 

• • f 

1860-75 

41-54 

1876-85 

51-85 

+10-31 

Wardha 



• • • 

1860-75 

30-10 

1870-85 

40-63 

+ 10-53 

Brahmapnri 

• • • 



1867-75 

53-95 

1876-85 

67-48 

+ 3-53 

Chanda 



> ■ • 

1866-75 

47-14 

1876-85 

54-29 

+ 7-15 

Sirouclia 

• • • 

• t« 

« t • 

1867-75 

44-17 

1S70-85 

48-38 

+ 4''21 


Moan ! f O'Hl 











6 H. P. Blaufoi’d —Jnjltienoe of Indian Forests on the BainfaU. [No. 1, 

• B. In unaffected areas. 


Sangor 

Damuh 

Jnbbulpore 

Narsinghpnr 

TTosbangabad 

Khaudwa 

llaipoi' 


• • • 


1866-76 

65-97 

1876-851 

40-62 

—15-35 

• •• 

1 

1867-76 

54-76 

1876-85 

46-82 

— 7-94 


1 

■ • • 

1866-75 

60-66 

1876-85 

56-28 

— 4-38 


* * * 

1866-76 

55-46 

1876-85 

50-40 

— 6-Off 


• • • 

1866-75 

47-08 

1876-85 , 

57-73 

+ 10-65 



1867-75 

34-74 

1876-85 

33-32. 

— 1-42 

• •• 

• •• 

1866-75 

51-59 

1876-85 

54-47 

-1- 2-92 






Mean 

— 2-94 


The contrast, thus shewn, is sufficiently striking^; but taken as 
they stand, it can hardly be said that the figures do more than afford a 
certain presumption in favour of the view that the diffex’cnce shewn by 
the two series of stations is to be attributed to the preservation of the 
forest'}. In the first place, as I shall shew elsewhere, the probable error 
of a ten years’ rainfall average of a station in the .Cgntral Provinces is 
about S per cent., and this may be either in excess or defect. In the 
extreme case of the errors being in opposite directions in the two decen¬ 
nial periods compared, the greater part of the apparent increase of list 
A would vanish. And, in the second place, the majority of the stations 
in the second list lie to the north of the Satpura range, those of the first 
list either on the range itself or to the south of it; and, as this range 
about coincides with the southern margin of the tract commonly followed 
by the cyclonic storms of the summer monsoon, the distribution of the 
rainfall might be much affected by the fact of a series of such storms 
following a more southerly or more northerly path, or by the western 
branch of the monsoon, which brings nearly the whole rainfall to the 
region south of the Nerbudda valley, being in several years, relative¬ 
ly to its normal average, stronger and more rainy than the eastern 
branch, which contributes to the rainfall north of that river. 

But there is another way of dealing with the facts which will not 
be open to such objection. Any effect really due to forest protection 
must necessarily have been progressive. Some few years were passed 
in inducing the jungle tribes to take to settled cultivation ; again, the 
reproduction of the forest growth on the tracts formerly denuded is a 
process requiring many years for its accomplishment; and, finally, the 
protection of the forests from destruction by annual fires in the dry 
season has been steadily expended year by year. If, then, it should 
appear, on eomparing the rainfall of the affected tract in successive 
years, that the increase has been steadily progressive and on the whole 
in a degree commensurate with the average difference of the two decen¬ 
nial periods above compared, the probability of such increase having 
been brought about by the protection of the forests will be enormously 
enhanced. 
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The data for this oomparison are afforded by the following table 
which exhibits, in the second column, the mean rainfall of the 14 stations, 
enumerated in the A list of the previous table, in each year from 
1867 to 1885. The third column gives what may be termed progres¬ 
sive averages. Each average is that of 5 years, obtained by the formula^ 

-}-46 + 6c-|-4d + c 

= IQ 

wherein a, 6, c, d, e, represent the mean rainfall in any five conce- 
cutivo years and c, the progressive average for the third year of the series. 
As a standard of comparison, I give, in the fourth column, the average 
rainfall of the whole Indian arda (with the omission of unrepresented 
tracts). The average rainfall is taken at 42 inches. Lastly, the fifth 
column shews the progressive averages of the rainfall of India computed 
from column four. 


Comparative Table of the Mean Annual Rainfall of the Forest Region in 
the Central Provinces and of India from 1807 to 1885. 


Year. 

A 

1 

Condition. 

Central Provinces. 

India 

Annual 

mean 

Inches. 

Progressive 

average. 

Inches. 

Annual 

moan. 

Inches. 

Progressive 

average. 

Inches. 

1 

1867 

1 

1 

65-08 


44-8 

40-2 

68 

i 

33-69 


35-4 

40-3 

69 


47-97 

45-28 

42-4 

41-0 

70 


60-42 

47-71 

43-6 

42-6 

71 


45-52 

48-45 

42-9 

43-0 

72 


53-31 

47-47 

44-3 

41-7 

73 

a 

39-18 

47-02 

87-6 

42-2 

74 

P 

60-48 

48-85 

46-G 

42-4 

75 

j 

66-60 

60-15 

44-4 

42-4 

76 

1 

42-32 

49-68 

87-5 

40-6 

77 

X 

52-50 

60-40 

37-7 

41-1 

78 

1 

62-47 

• 62-60 

48-3 

43-3 

79 

1 

66-67 

63-85 

43-7 

43-5 

80 

'2 

51-83 

64-60 

40-4 

42-4 

81 

1 

67-90 

66-31 

42-1 

42-4 

82 

-M 

54-22 

66-52 

44-6 

43-0 

83 

o 

> 

67-73 

68-67 

41-9 

43-1 

84 


64-63 

1 

43-7 


85 

1 

67-43 

i 

43-1 

1 
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The variations oxiiibited in this table are represented graphically 
in Ihe 1‘ollowinii' li^ure. 


CflWI 


' ' !\ ' ! 

A ' i 

/ '1 M 


t 


• s /. 


<»o,> 1 


I ' \ ' 


rr- 


e- « ♦ - S ” - 


- Cent^eU^ Provinces 

- do do PT'ogr. 033 . 

- India/ 


Now the third column of this tabic shews, not only that the in- 
croased rainfall of the protected forest region has been on the whole 
progressive since 1876 (the year after protection was systematically 
enforced), but that its progression has been commensurate with the 
increase of the decennial average shewn in the previous table ; a very 
imj)ortant point. As compared with the general average of the pe¬ 
riod antecedent to 1875, a rainfall of 48 inches, ii\integralfigurosi 
had I'isen to 58 inches in 1883, an increase of more than 20 per cent. 
Whetlier this increase will b(! sustained at its full amount by the results 
of future years is, however, very questionable. The rainfall of 1884 was 
extraordinarily high, and whereas, as may bo observed in the graphic 
representation of these changes, the rainfall of the Central Provinces 
rises and falls pari passu with that of the whole of India in a somewhat 
remarkable degree (having* regard to the comparative smallness of 
its area), the pregrossivo average rainfall of India as a whole for 1883 
was nearly 3 per cent, above the general average between 1867 and 1875. 
But after making all due allowances, in so far as any legitimate con¬ 
clusion can bo drawn from the experience of the last ten years, it would 
seem that, owing to some local cause, the mean rainfall of the afforested 
I’egion of the Gonti-al Provinces here considered, an area of neai’ly 
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60,000 square miles, has hoen increased in a very remarkable degree, 
and I am unable to assign any other probable cause for this than that of 
the protection and consequent restoration of the formerly wasted forests. 

The evidence thus afforded in favour of the influence of forests on 
rainfall appears to me to be of considerable weight and importance, in 
virtue both of the magnitude of the area yielding it and of the apparent 
distinctness of the result. With one exception and one only, it fulfils 
all the conditions of a rigorous test case. The area is one and the same ; 
the history of the changes to which it has been subject are definitely 
and accurately known; and, as will he shewn elsewhere, the rainfall 
registers, if but few in proportion to the area, are suflB.ciont to afford a 
datum the probable error of which is small in comparison with the mag¬ 
nitude of the effect shewn. The only remaining points to which excep¬ 
tion may conceivably be taken are the trustworthiness of the records 
used, and the sufficiency of the periods compared to yield valid averages. 

On the first of these points, I can add but littlo to what has been 
already written in the introduction of Vol. Ill, Part 1, of the Indian 
Meteorological Memoirs. Speaking from recollection (for I have been 
unable to obtain the desired verification of the fact fi*om official records), 
I believe that new rain-gauges, of Glaishor’s pattern, from one of the 
principal London makers, were furnished to all the shitions the registers 
of which are here dealt with, about tho year 1867, at all events before 
1870, that is to say, at or near the beginning of tho period for which the 
registers are complete, and thoro are therefore no grounds for suspecting 
that the increase of the registered rainfall during tho last ten years has 
been influenced by a change in tho instruments used. And this is the 
most important consideration. With respect to tho registering agency, 
as far as I have information, it has been the same throughout. Dr. S. 0. 
Townshend, who was Sanitary Commissioner of the Central Provinces, 
and who in 1868 established the obsorvatoines, wliioh, in 1875, were 
incorporated in the Imperial system, took much personal interest in 
all tho meteorological work of the province, and there is no doubt that 
his action was attended with beneficial results. But this change, like 
that of the instruments, dates from the beginning of the period now under 
consideration; at all events from 7 or 8 years anterior to 1875. 

On tho second point, namely, the sufficiency of the periods compared 
to yield valid averages, I have ascertained that a ten years’ register of 
the Central Provinces’ stations, Jubbulpore and Nagpur, has a probable 
error of 5 per cent., namely, in the case of Jubbulpore of 2‘7 inches, in 
that of Nagpur of 2'2 inches, and these may be taken as fairly illustrative 
examples of the whole province. These, however, aro the probable errors 
of individual stations, and, as will be further demonstrated elsewhere, the 
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mean rainfall of a whole province is much less variable than that of a 
single station. For, if we take the average of either the first ten years 
or the last ten years of the figures in the third column of the table, 
on page 7, we have an average of 1867—1876, 47‘45 ins. probable 
error ± I SO; avemge of 1876—1885, 54-67 ins. probable-error ± 1*22, 
which is but little more than half the probable error of either Jubbul- 
pore or Nagpur for an equal period. This is small in comparison with 
tlu; difference of the two averages, namely, 7-22 inches. Assuming the 
extreme case, that the first average is 1’56 inches below the real mean 
and the second 1-22 inches about it, these differences being both due to 
fortuitous and not steadily progressive causes, there would still remain 
4'44 inches of increase unaccounted for. This is perhaps not such as to 
wai’rant conviction that the average rainfall of the Central Provinces 
south of the Nerbudda has really increased by that amount; still less 
does it warrant the positive assertion that such increase, assumed as 
real, is due to the preservation of the forests ; but at least, in so far as 
any inference is admissible from such data, the evidence seems to afford 
much support to that view. 

Direct observations of a character similar to those of Prof. Ebermeyer 
in Bavaria, namely, comparative measurements of the rainfall at pairs 
of stations near the margin of forests, the one within, the other without 
the forest, have been carried on in Dehra Dun and Ajmere, during the 
last year or two, by officers of the Forest Department. Some of the 
results of these were given in the Administration Report of the Meteo¬ 
rological Department for 1885—86, and I have since visited the Dehra 
Dun stations and some of those in Ajmere. In the case of the former, 
the conditions are satisfactory, in so far that the forest on the site of 
the observatories is a vigorous growth of chiefly Sdl coppice* with a well- 
defined boundary, and the observatory stations are, in the one case, well 
within the forest, in an opening only just large enough to prevent the 
gauge being sheltered, oi* its contents unduly added to by the drip of 
the trees ; in the other, in an open maidan of coarse grass and scrub, 
with only a rare tree hero and there. But.the interval between the two 

* As testifying to the importance of this condition, I extract the following 
from a letter lately received from Dr. D. Brandis, for many years Inspector-General 
of Forests in India; “ I would draw your attention to a point which I used to 
urge in India, whenever I wrote on the subject; viz., that forests, in order to 
exercise an effect (on the rainfall), must be dense, and must not consist of a few 
bushes and trees, here and there. Fire protection alone has the effect of making 
the forest grow up dense, and I am disposed to think that the large extent of fire 
protected forest in the Central Provinces may, in course of time, affect the rain¬ 
fall.” 
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stations of each pair is hardly enough to shew the full influence of forest 
in the one case, or to exclude it in the other; and it can only be expected 
that, under such circumstances, any difference depending on that influence 
will be very small. 

There are two such pairs within about 6 miles of Dehra Ddn, on the 
skirts of the Sivalik forests, the one at the Ramgarh, the other at the 
Rajah’s forest. In the case of the Ramgarh forest, at which the obser¬ 
vatories have been longest in existence, the two observatories are 750 
yards apart; the outer 400 yards from the forest boundary, the inner 
350 yards from it. At each station, there ai*o two rain-gauges, the one 
on the ground, the other at a height of 60 feet, being perched on the 
summit of a scaffold, which raises it above the tops of the neighbouring 
trees. The rain-gauges are Syraon’s pattern, 5 inches in diameter, and 
the measurements are all made with the same measure glass. The 
observer has been regularly trained in his duties (which include keeping 
4 registers of temperature and humidity, under corresponding condi¬ 
tions), and his work seems to have been regularly performed. The 
results for the years 1884 and 1885 are given in the following table:— 


Mouths. 

Lower gauges. 

Upper gauges. 

Outer. 

Inner. 

Diff. 
I—O 

Outer. 

Inner. 

DifF. 
I—O 

June 1884 ... 


3*66 

4-07 


3-61 

3-88 

4 0-27 

July „ 


25-64 

20-46 


24-72 

26-44 

4 1-72 

August „ 

• • • 

21-18 

21-74 

HSiSn 

19-88 

21-23 

4 1-36 

September ,, 

■ • • 

17-53 

18-78 

4 1-25 

17-19 

18-01 

4 0-82 

October „ 

• • • 

0-28 

0-39 

4 0-11 

0-26 

0-37 


November ,, ... 

• • • 

0 

0 

0 

0 

0 

0 

December „ 

•• 

0 

0 

0 

0 

0 

0 

Total 


68-29 

71‘44 

4 3-16 

65-66 

69-63 

4 4-27 


January 

1885 


• ee 

4-20 

4-48 

4 0-28 

4-56 

4-63 


February 



• •• 

0-85 

0-70 

— 0-15 

077 

0-67 


March 

}} 

■ • ■ 

• e* 

0-48 

0-39 

— 0-09 

0-42 

0-36 


April 

a 

• • • 

• • • 

0-44 

0-55 

4 0-11 

0-45 

0-60 

4 0-05 

May 

n 

1« • 


5-35 

6-99 

4 0-64 

6-06 

5-79 


Juno 

9) 


• 1 1 

10-31 

10-76 

4 0-45 

9-75 

10-61 

+ 0-86 

July 

n 

• • • 

• • « 

9-81 

9-90 


9 27 

9-88 


August 

ff 

• • • 

■ • • 

44-64 

44-91 

4 0-27 1 

43-56 

44-45 


September 

99 

• • • 

fit 

6-24 

6-61 

— 0-73 i 

6-06 

6-47 


October 

99 

••• 

Ilf 

0 

0 

0 

0 

0 ■ 

0 

November 

99 

•ee 

• e* 

0 

0 

0 ! 

0 

0 

0 

December 

99 


f •• 

3-45 

3-49 


3-48 

3-52 

4 0-04 


Total 

iff 

85-77 

86-88 

4 0-91 

83-38 

85-88 

1 4 2-60 

i 
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The observations at the Rajah’s forest extend over a shorter period. 
The stations are less than a mile distant from the former, and the 
arrangements are similar; the surrounding conditions of each of the 
pair being being strongly contrasted. The outer observatory is 1,750 
yards from the forest boundary, the inner 1,000 within the forest, which 
is of the same character as the Ramgarh forest. 


Months. 

Lower Ganges. 

Upper Ganges. 

Outer. 

Inner. 

Diff. 

1-0 

Outer. 

Inner. 

Diff. 

I 0 

March 

1885 ... 

• • ■ 

P 


P 

0-21 

0-23 

BUI 

April 

fi ••• 

• • • 

0-06 


4 0-36 

0-32 

0-36 


May 



4G9 


— 0-70 

4-36 

4-04 


Jnno 


• ft • 

10-47 

11-70 

41-23 

10-07 

11-42 

+ 1-36 

July 

99 

ft 1 • 

9-81 

10-63 

4 0-82 

9-47 

9-88 


Angust 

99 ••• 

• I • 

47-50 

45-87 

— 1-63 

46-99 

45-87 

— 1-12 

Beptembor 

II 

• • • 

2-43 

2-46 

4 0-03 

2-40 

2-41 


(October 

99 ••• 

ft ft • 

0 

0 

0 

0 

0 

0 

November 

II 

• •• 

0 

0 

0 

0 

0 

0 

December 

II .!• 

ft 1 ft 

3-40 

3-64 

+ 0-14 

3-43 

3-45 

+ 0-02 


Total 

ft ft t 

78-36 

78-88 

+ 0-25 

77-25 

77-66 

+ 0-41 


In this case, while, in most months, the rainfall at the inner station 
is appreciably higher than at the outer station, as shewn both by the 
elevated and ground level gauges, this gross excess appears to have 
been nearly neutralized by falls in May and August, which wore in 
excess at the outer station. The result of the evidence is therefore 
doubtful. But in the case of the Ramgarh station there does appear to 
be a decided balance of rainfall in favour of the inner station. 

I do not give the results of the Ajraere observations, because the 
difference of the conditions within and without the boundary of tho 
forest, as far as I have seen them, depend much more on the form 
and slope of the ground than on the density of the forest growth, and 
I do not think the comparative observations have much bearing on 
the question at issue. 

There remains one case which, although dependant on purely arti¬ 
ficial conditions, might yet afford evidence of some weight in connection 
with tho present subject, could wc only be sure that the observations 
had been taken with tho care and precaution indispensible to any 
valid comparison.* In the very heart of the plain between the Ravi 

• For tho following information I am indebted to Col. Home, R.B., late 
Seorotary to tho Punjab Govornmont in the Irrigation Department of the Public 
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and the Jhelum (two of tho five rivers of the Punjab), and about 50 miles 
to the south of Lahore, a vigorous forest has been established, by 
planting and irrigating the planted land from the Bari doab canal. 
The forest area covers 31§ square miles and has now been established 
16 years.* Outside the forest and to the east and south-east are lands 
which are cultivated, also with irrigation from the can'al; and on the 
margin of this tract, four miles from the forest, is the small civil station 
of Chunian. Since 1864, a i*am£all register has been kept regularly 
at Vahn (within the forest, half a mile distant from the nearest forest 
boundary), and also at Chunian; and since 1870, a third register has 
been kept at Bhambeh, a station on tho Bari doab canal, in a position 
very similar to Chunian, but 13 miles to tho north-east of the forest 
boundary and 19 miles north-east from Ghauga Manga or Vahn. 

Tho rainfall chart of the Punjab shews that, in this part of tho 
province, there is a steady increase of rainfall in a north-east direction 
or from Chunian to Bhambeh; steady, that is to say, apart from tho 
influence of purely local conditions, and therefore, wore the whole 
surface of the tract such as it is immediately around Chunian and 
Bhambeh, it might bo anticipated that the moan rainfall of any inter¬ 
mediate station should be intermediate between those of Chunian 
and Bhambeh, in inverse proportion to their respective distances. The 
mean rainfall of Bhambeli, deduced from 17 years’ registers, is 17*27 
inches; that of Chunian, deduced from the same period, is 14*05 
ins. If, then, Vahn, which is 19 miles from the former and 
miles from the latter station, had a rainfall intermediate between the 

Works and now Secretary to the Government of India. “ Two gauges are placed 
side by side, tho receivers are 4^^ foot above the ground. One is an ordinary 
tube gauge, measurements made with a graduated rod. The other a Watsen’s 
continuous self-registering gauge, which is taken to pieces, cleaned and ro-adjustod 
on the 1st April yearly. The bearings of the gauge are silver plated copper tubes 
and with very ordinary care in adjustment, they register very correctly. Instruc¬ 
tions about registering rainfall are very distinct and I believe they are obeyed.” 

* Mr. H. 0. Hill, Conservator of Forests in the Punjab, writes, “ Changa 
Manga is a compact block of 20,242 acres, of which 8,399 are wooded with planted 
Bissoo {Dalhugia Sissoo). The remainder is under ordinary scrub. The age of tho 
plantation dates back to 1866-67, but little was done for 8 years and tho ago of the 
forest may bo taken as 16 years. The trees (excepting those in the canal avenue 
averaging 63 feet) of our best compartments average 60, 51 and 53 feet in height 
and all compartments have an average of 40 or more.” 

“ The watering of the forest begins in April and goes on more or less till 
September. Very little of it over gets a second watering in the year, but that 
given is a good soaker of 3 or 4 feet depth of water. The ground to tho oast an d 
south except where 2 rahhs are touched, is all under cultivation and irrigated. 
Irrigation mostly from June to April. 
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above amounts, in inverse proportion to the distances of the two 
stations, the average of the same 17 years would be 14*85 inches. 
It is actually 15*76 ins., or nearly 1 inch above the computed pro¬ 
portion. 

I am far from considering this result as conclusive on the point 
at issue. In some years, the deviation from the mean proportions is 
very large, and the avei'age of the last three years (which, in this part 
of the Punjab, have been characterized by a remarkably low rainfall) 
shows that the Vahn rainfall has been almost exactly in the inverse ratio 
of the relative distances of the two outer stations. Still, the evidence, 
so far as it goes, favours the idea that the/ores/ increases the rainfall. 

The general conclusion to be drawn from the facts set forth in 
the foregoing pages is that, while no one of the instances cited fulfils 
the requirements of scientific proof, the tendency of the evidence they 
afford is uniformly favourable to the idea that the presence of forest 
increases the rainfall. 

The evidence is of throe kinds. First, we have that of a large 
province some five-sixths of which have always been a forest wilderness, 
but in which, for the first ton years of the peiiod of registration, the forest 
gi’owth was greatly devastated; partly by ddhya cultivation, which 
completely destroyed the forest for the time being, whenever it was 
carried on, and partly by annual forest fires, which destroyed the 
under-growth and injured the larger trees. For the next ten years, 
these destructive operations were suppressed and the visible result is 
a forest growth of such vigour and luxuriance as to attract the atten¬ 
tion of the Inspector-Geneiul, when on his tour of inspection, to the 
question of its probable effect on the rainfall. During these last ten 
years the rainfall of the province has pi’ogessively increased until it 
would appear to amount to 20 per cent, moi’o than the average of the 
first ten years. * 

The second instance is that of two pairs of comparative obser¬ 
vatories, established on the Ebcrmeyer plan, in near proximity to each 
other on the boundaiy of a protected forest; one of each pair being 
within, the other without the forest, on open ground. Notwithstanding 
their proximity, in most months the outer observatories shew a slight 
excess over the inner. At each observatory there are two gauges ; one 
at 60 feet above the ground, the other on the ground; and both afford 
consistent results. In the case of one pair of observatories, the total 
of 18 months’ register shew an excess in the inner high level gauge of 4 
per cent., in the lower of two per cent. In the case of the other pair, the 
registers of 12 months only shew an inappreciable net difference of 
the totals, although, in most months, the forest-gauges shew a slightly 
enhanced fall. 
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Lastly, we have the case of a forest artificially produced by irriga¬ 
tion (daring the two driest months of the year) in a region so dry 
that cultivation is rendered possible only by irrigation. Seventeen 
years’ registers at a station within the forest shew an excess of 6 per 
cent, over the probable rainfall of that station, as computed from the 
registers of two stations, one of which is 4 miles, the other 13 miles 
distant from the forest, and both on the borders of the cultivation. 

The evidence is, then, in kind, not rigorously conclusive, and it 
must be admitted that in no case has it been guarded by those special 
precautions which are demanded by strict scientific enquiry. But I 
have no reason to believe that it is not as trustworthy as observations 
made under the general supervision of intelligent and educated men 
usually are; and such as it is, it tends to support and confirm the 
conclusions drawn a priori from general physical considerations. It 
justifies, I think, at least, the view I have already expressed elsewhere, 
namely, that I can no longer regard the long suspected infiuence of 
forests on rainfall as a question of equally balanced probabilities. 


II.— On the Changes observed in the Density of the Surface Sea-water, coin¬ 
cident with, and due to Aerial Disturbances, and consequent Alteration 
of Baric Pressure over adjacent Sea Areas: and on the Usefulness of a 
more exact Measurement of the Specific Gravity of Sea-water: more 
especially with Reference to the Waters near, and about, the Hooghly 
River Pilot Station.—By Samuel R. Elson. 

tBrOCoived March ;—Bead February 2nd, 1887.] 

. (With PI. IX.) 

In a work which I published some years since, entitled ‘ The 
Hooghly Sandheads Sailing Directory,’ on the strength of observations 
made with a small glass instrument, the stem of which was graduated 
to two thousandths only, I asserted, that the sea water at the Hooghly 
River Pilot Station contained more salt at low water than it did at high 
watqr. But this seeming paradox requires some slight modification, for, 
I have since then found, with a soda-water bottle hydrometer, which 
readily weighs the sixteenth of a thousandth of salt in the water, that, 
in every case, on the least tendency of the sea thereabouts to set to the 
westward, in response, as I suppose, to aerial disturbances which lessen 
the baric pressure over the sea area to the southward, the water shows 
at once a decrease in jsalinity, consequently, the relative degree of saltness 
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between these westward flowing waters ontside, and those situated 
under the lee of Saugor and Edmonstone Islands, and their continua¬ 
tions, as outlying, partially dry, sands, to the northwards, will be alter¬ 
ed, as I shall presently endeavour to show. 

As an instance out of many I have known of the suddenness of a 
change of this sort:—At 1*30 p. m. of the 10th of August last, I found 
the sea at the Pilot Station registered a specific gravity of 1*024 : but 
only four days afterwards, at the same hour with regard to the tide, and 
almost in the same position, it was only I’OlSy"^ or was ’OlOy^ less 
salt. But gradually, during these four days, a westward set of the sea 
hereabouts had got up, which steadily increased until it was running 
at the rate of two miles an hour or more, and, as is always the case, its 
presence was unmistakably announced by a rather sndden change in the 
colour and appearance of the sea (in fact, it was this marked change 
that induced me to test the water again), the water changing from a 
wholesome sea-green to a yellowish (but not muddy or turbid) hue, or 
of the colour of stagnant ditch, or tank water. 

But, generally speaking, after the westward set has run for some 
time, this sickly looking water changes its appearance for the more 
natural green. And, so far as my limited and solitary observations go 
to show, the amount of salt increases as the westward set slackens. 
Therefore, these intermittent incursions of greater or loss supplies of 
fresher water from, I suppose, the great easterly mouths of the Ganges, 
must be taken into consideration, when making comparisons as to the 
relative amounts of salt contained in the sea-water off, and in, the differ¬ 
ent parts of the outlet channels of the Hooghly and its estuary. 

As I have said before, in a paper read before your Society some time 
back, entitled ‘ The Tides and Currents of the Hooghly &c., &c.,’ none, or 
but very little, of the water from the river Hooghly can possibly reach 
the Pilot Station, situated as it is about 36 miles S. S. ‘E. from Saugor 
Roads, seeing that, by the direction vessels ride when at anchor, in all the 
lower part of the river, from Mud Point to Saugor, the ehb tide sets 
S. W. and S. S. W. away towards Balasoro Roads, or Bay, which is an 
extensive circular and shallow basin some 40 miles broad. Therefore, 
Saugor Island and its outlying, partially dry reef, called Saugor Sand, 
running down as it does over 22 miles S. S. B. from the tail end of 
Saugor Island, whilst the over-active sun’s rays are copiously extract¬ 
ing vapour therefrom, must, and undoubtedly does, afford efficient shelter 
to the muddier and semi-opaque, and therefore, warmer water on its 
immediate westward side, from an early incursion of the above-men¬ 
tioned drift of fresher waters, from the east^rd, as, doubtless, the 
following serial observations, carefully taken for the purpose, sho4. 
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Temperature. Spedfio gravity. 






Air. 

Water. 


ino 

18th, 1886 Saugor Roads (bound out) 

84-5° 

ss-s" 

1023|f 

>t 

20th 

» 

Eastern Channel Light. W. 







by N., 4 miles 

85-4° 

86° 

1018 

u 

2l8t 

n 

Eastern Channel Ligkt. 







North, 9 miles 

85-5'=’ 

86-5° 

1021 

i> 

22nd 

n 

Intermediate Light (bound 







rn] ««• ••• 


86-5° 

1-020^ 

fi 

If 

»» 

Lower Gasper Light ... 


86*5° 

1021 

>} 

ff 


Upper Gasper Light 

• • ■ 

86-5° 

1023^ 

»> 

ff 


Saugor Roads ... 


86-6° 

1‘023tV 


Note :—The Saugor Roads observation of the 18th was taken on the 
last quarter flood, and that of the 22nd on the last quarter ebb. 

By this we have an accumulation of salt in Saugor Roads of 
*005-^ over and above what was found in the water at the Eastern 
Channel Light Station, thirty-six miles farther seawards, only a day 
or two previous. There was a set to the westward of the yellowish 
green water at the Sandheads, or Eastern Channel Light Station, on the 
20th and 21st June, which would probably account for some of the above 
great drSerences in the relative specific gravity, though not for all. We 
also see by the above observations that at a distance of eight or nine 
miles dead to seaward of the above station, and well out in the 20 fathom 
line of soundings, there, .was an increase in the density of the sea water 
of ‘003, this indicating that the induced lateral stream of fresher water 
from the eastward was not of necessity a very broad one : the reason of 
which I will attempt to explain farther on, when 1 come to speak of 
the influence which the Swatch of no Ground doubtless has upon this 
westward set o£the outside waters of the littoral. But even oat there, 
we see the density did not exceed that of the sheltered muddy waters 
at the Lower Gasper Light Station, thirty-three miles farther north, and 
that it fell far short of that of Saugor Roads. 

With reference to this. very interesting question of the increased 
specific gravity of these inshore waters of the littoral during the dry 
months of the year, it is worthy of note that our late senior pilot, Mr. 
C. Smyth, used to say his long experience led him to believe that the 
reason vessels so seldom ‘ felt the ground,’ or * bumped,’ in the Gasper 
Channel,—when their known draft of water, depth given by the charts, 
height of sea-surface above ‘ lowest low water,’ or zero, as given by the 
tide table, and allowance for swell running, showed they had apparently 
not much water to spare under their keels,—was, that some sort of 
meeting of the tidal currents piled up the water, as it were, about 
3 
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this spot, on the ebb tide. He was evidently not far wrong in his sur¬ 
mises as to there being a something which assisted vessels to cross the 
Gasper bar in safety. 

Ever anxious to learn something more of the causes of these freaks^ 
as some would call them, of the currents at the Sandheads, and of the vary¬ 
ing specific gravity of its waters, on the 13th of November last I gladly 
availed myself of an unexpected opportunity for further investigation 
by taking serial observations of the sea-surface temperature and density 
on some one line, or compass bearing, right off from the turbid water 
of the Pilot, or Eastern Channel Light Station, out into the deep blue 
sea of the Bay of Bengal. Nor, for my purpose, could it have occurred 
at a better time, with regard to the relative state of the weather, when 
going and returning, as will be seen. I went off S. E. towards Ran¬ 
goon as acting special pilot in the B. I. S. N. Company’s 6 8. S. Sirsa and, 
commencing at the Lower Saugor Sand buoy, which is about 5 miles 
farther inshore and towards the land than the Eastern Channel Light 
Vessel, I took observations with the bottle hydrometer, and thermo¬ 
meter, every two hours, with the following results:— 

Temperature, Specific gravity 
Air. Sea. 

November 13th, 188G Noon, 2 miles S. W. 

from Lower Saugor Sand buoy ... 86° 83° 1*009^ 

At 2 r. M. 20 miles S. E. of E. C. Light 

Station ... ... . 83'5° 1’009^ 

At 3'30 P. M. Passed through a frothy 
line of demarcation running E. and 
W. between light and dark green co¬ 
loured water. 

At 4 P. M. 45 miles on same lino ... 81° 83? I‘021i7o 

At 5'30 P. M. 60 miles on same line ... 82° 1*0221^ 

November 14th 6 30 a. m. 200 miles on same 

line or in 19° 80' N. 91° 2' E. ... 81° 83° 1-022,^ 

At Noon 265 miles miles on same line ... 81° 81*5° 1.022^^ 

At 5‘30 p. M. 320 miles on same line ... 81° 82’5° l*023|f 

On this outward trip the ordinary fine weather of the winter mon¬ 
soon prevailed, following a rather heavy cyclonic disturbance down the 
bay : but on the return journey on the 20th, 21st, and 22nd of the same 
month there was a hard cyclone prevailing to the south, and then 
southwest of the Hooghly Pilot Station; and a strong set of the 
sea up along the eastern side and, I suppose, the centre of the Bay 
of Bengal, carrying the vessel 1 was on board of, the B. I. S. N. Company’s 



19 


1887 .] of the Surface Sea-water at the Sandheads. 

S. S. “ Nowshera,** onwards to tho N. W., some throe or four miles an 
hour faster over tho ground than her dead reckoning showed her to be 
going through the water, on her N. W. course towards the Pilot Station 
and Hooghly River Sandheads, even all the way from the Alguada 
Beef, and I found the following :— 

Tomporatnre. Specific gravity. 

Air. Sea. 

November 22nd, 1886 7 a. m. Sea indigo. 

65 miles S. B. of Eastern Channel 
Light Station ... ... 81° 83° 1-0231-g 

Note :—This temperature accords with, and 
the specific gravity exceeds what wo 
had found at a distance of 200 miles, 
when bound the other way, only eight 
days before. 

At 8‘30 A. M. 14 miles S. E. of E. G. Light 

Vessel. Sea dark green .. 80‘5° l‘022i®„- 

At lO'lO A. M. 2 miles N. N. B. of E. C. 

Light Vessel. 1st quarter ebb ... 79‘5° 79 5° 1010 

Note :—This gives a difference of — 3°’5 in 
temperature and of + 006^ in the 
specific gravity from what prevailed 
at, and near about the same spot, 
on the 13th inst. or only eight days 
before. 

At 11'30 A. M. at Intermediate Light Sta¬ 
tion. Half ebb ... . 79*5° 1013A 

At 3 p. M. 2 miles above Saugor Light 

House S. W. ... ... ... 81° 81° 1*007 

We will now take the observations which were made at a position 
near tho Eastern Channel Light Station, and compare them, to show 
what changes of density and temperature of tho sea are there due to 
these fitful changes and disturbances of weather in tho bay, during this 
month of November last. 

Temperature. Specific gravity. 

Air. Sea. 

On the 31st October 1886, 2 miles N. E. of 
E. C. Light, and just previous to a 
cyclonic whirl in the Bay, with its 
usual precursory westward sot of the 

sea at the Sandheads ... 84 5° 86 5° l*015iY 
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* Tempetatnre. Speoiflo gravity. 

Air. Sea. 

(After this I was absent from Sandheads 
until the 13th.) 

On 13th November 1886, in nearly same 
position, jnst after the cessation of the 
strong westward set caused by a cy¬ 
clonic whirl down the Bay, and all 

was again quieted ... ... 86° 83° 1'009||- 

On 22nd November, in same position, 
daring a severe and widespread cy¬ 
clonic disturbance farther down the 
Bay which had been some days in 
existence : and when a strong north 
westward set of the sea was pouring 
in towards this position from, and 
across, and most likely out of, the 
depths of the peculiar sub-marine ra¬ 
vine, or gut of deep, and (as Com¬ 
mander Carpenter has told us) cold 
water, called * The Swatch of No 

Ground* ... ... ... 795° 79*5° l-Oldj^ 

From the above, and what has been shown before, it seems the 
fresher water setting from the eastward, off and on, ever since the 31st 
of October (on the evening of which day the changed colour and appear¬ 
ance of the sea alongside led mo to test it, and I found a slight dimi¬ 
nution in its density, even then), or for half a month, was completely 
ci*owded out, as it wore, by the last mentioned north-westward moving 
current of the 20th, 21st, and 22nd of November: which the 8. 8. Novo- 
shera's log book furnishes ample proofs of; and, as a consequence, the 
salinity of the water at the station increased too, and probably, for a 
while, exceeded its normal: but, on this point, the few observations I have 
had opportunity to make and record will not permit me to write with 
that degree of assurance that I should like to do. 

Maury says of the hydrometer;—‘ In the physical machinery of the 
universe there is no compensation to be found that is more exquisite or 
beautiful than that which, by means of this little instrument has been 
discovered in the sea between its salts, the air, and the sun: but Maury 
could hardly have meant the instrument commonly found on shipboard, 

• For a description of which see paper by Commaudor Carpenter, E. N. (read 
before yoar Society some time back). 
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which can only he gneesed at, if read to le6B*than the nearest ■002, 
but, if so, what an amonnt of really valuable information may be got out 
of an instrument, which, although a rough and rude one, is so much more 
exact: the one is as difEerent from the other as was the old cross staff of 
Christopher Columbus’ time from the double reflecting sextant of to-day. 
Our forefathers were content to find their vessel’s position to the nearest 
two or three miles, but modern navigators are not satisfied unless they 
get it to the fraction of a mile. 

Doubtless, the energy which brings the waters up from the ever- 
frigid bed of the deep sea;—the energy of attraction and repulsion ;—of 
contraction and expansion, or, of deadweight and buoyancy:—this energy 
of motion, under different states and circumstances, of the chemi¬ 
cally suspended salt atoms, contained in each ocean drop, will yet 
be made to divulge its partially hidden and secret treasures to the prac¬ 
tical scientist for the navigator’s benefit: as has been the case with the 
latent energy of that other heat vehicle and prime motor of the hurricane 
blast, as well as of the gentle zephyr—the invisible water-vapour glo¬ 
bule in the air strata aloft. All that is 'required is the aid of willing work¬ 
ers and their faithful records : for all the facts as set forth above, meagre 
as have been the opportunities for observing them, go far to prove that 
the hydrometer, when constructed to show minute aggregation, or segra- 
tion of salt atoms in the water, nftst prove to be no mean aid to the 
sailor, more especially to the coasting navigator, since it is near coasts 
that the currents generally are more capricious, or disguised by others 
which have never boon properly explained. It will aid him either as a 
monitor of his vessel’s proximity to land ; of her being caught in the 
toils of some abnormal current, which may be hurrying his vessel on to 
her destruction (as was nearly the case during the cyclone in the Bay of 
the 19th, 20th, 21st and 22ad of November last, with the ship “ Airlie 
which vessel was found to have been driven by the storm-impelled cur¬ 
rent 140 miles to the N. W., out of her dead reckoning, right through the 
dangerous South Preparis Channel, and actually had an oyster shell 
washed up on to her deck); or its indications may be made even to 
warn the watchful shipmaster of the on-coming, though yet distant, 
cyclone ; let alone its probable use to scientists, in more ways than one. 

My instrumjentj a rather large soda-water bottle, when ballasted, 
or weighted, so as just to float with its wire pedestal (or support and cup 
or pan for weights) in water at a temperature of 95° (which is the 
warmest of any sea water), happens to have a fluid displacement, or, 
which is the samo thing, weighs in air exactly 10,000 grains—a con¬ 
venient figure for calculating the several counterbalancing weights by. 
The weights are made by dividing and subdividing 320 grains weight 
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of copper wire; the whfole 320 grains being, of course, equivalent to 
1’032, or thirty-two thousandths— a figure far above any degree of salt¬ 
ness of sea water, but chosen on account of its convenience of ndivisa- 
bility :—thus, the 320 grains of wire doubled, straightened out and cut, 
gives ’016, or sixteen one-thousandths : of which make sixteen coils, or 
loops to denote it, of one piece. The other piece doubled as before and 
cut gives '008, and so on, until the one-sixteenth of a thousandth is 
arrived at,—a fraction which will be found to readily sink the bottle, or 
‘ turn the scale ’ of this frictionless balance. 

Below is added a diagram (PI. IX) for corrections for temperature 
of fresh water; and a suitable table of corrections for temperature of sea 
water will be found in ‘ Maury's Physical Geography of the Sea,* and in 
many other books of a like character, for those who like to seek out for 
themselves the “ exguisite and beautiful compensations '* which as a part 
of its machinery the sea salts provide in the physical economy of the 
Ocean. 


III.— Notes on Indian Rhyncbota: Heteeopteiu, No. 1. 

By E. T. Atkinson, B»A., President. 

[Bocoivod and Bead December 1, 1886.] 

Order Rhynchota, Burmeister. 

Hemiptera, Linn.: Rhyngota Fabr.: Prohoscidea, Scop.: Dermaptera, Betz. 

Insects with an incomplete metamorphosis, not exhibiting the mark¬ 
ed changes from larva to pupa and imago observable in the Lepidopt&ra : 
furnished with a mouth or rostrum which is fitted for piercing and 
sucking. The rostrum is usually 3—4-iointed and contoins four seta that 
arise from the anterior portion of the lower surface of the head and 
represent the maxillsa and mandibles of other orders of insects. An- 
tenntn with 3—5 joints, rarely more ; the wings are usually four in 
number, but are sometimes abbreviated or altogether wanting. 

Suborder Hemipteea, Latreille. 

The first pair of wings (hemelytra) are horizontal, with the veins 
arranged differently from those of the second pair (wings), and usually 
comprise a basal coriaceous portion (corium and elavus), and a mem¬ 
branous portion (membrane) at the apex. This membrane is sometimes 
entirely absent. The wings arc entirely membranous and are sometimes 
absent. 
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Gymnocbbata, Pieber, Reutov. 

Cimex, Linn.; Cimicidea, Latr.; Oeocoriace, Latr.: Qeocorea, Bnrm., Dallas: AurO‘ 
corisa, Westw.; Terrestria, Leaoli: Geocoriaoe and Amphibicoriaaf, L. Dafour, Spin., 
Bahlb. et anoii. 

Antennes ezserted, at least as long as tlie head, joints without lateral 
processes; rostrum 3—4>jointed, rising from the anterior and usually the 
upper part of the head, at the base remote from the first pair of coxro : 
feet not adapted for swimming: antenuis with 4—5 joints lurely with 
only three joints. 


Pam. PENTAT 0 MID 2 E, Kolonati. 

Pentatoma, pt. Olivier, En. M<^tli. iv, p. 25 (1789) : Cirnex, pt. Fabr. Ent. Syst. 
iv, p. 79 (1794) : Scittati, Biirm. Handb. Bat. ii (i), p. 34.3 (1835): LangiscuH, Am. 
and Sorv. Hist. Nat. Ins. Hem. p. 19 (1843) ; Scutata, Dallas, List Hem. i, p. 2 
(1851) : Pentatoimda}, Kolenati, Mel. But. iv, (1846): Stal, Bn. Hera, v, p. 3 ^(1876) : 
Pentatomida, pt., Stal, Hem. Afric. i, p. 32 (1864). 

Head very often clypeated, rostrum 4-jointcd, inserted usually near 
the labrum towards the apex of the head, seldom towards the base of 
the head: antennoB with 4—5 joints, inserted on the lower side of the 
head below the lateral margins : scutellum yotj largo, reaching at least 
the base of the membrane. 

Subfam. Plataspina, St&l. 

Ennm. Horn, v, p. 3 (1876) :— Plataspidcs, Dallas, List Hem. B. M. i p. 61 (1851) : 
Plataapidina, Stal, Ofvors. K. V. A. P6rh., p. 611 (1870) : Arthropteridte, Fieber, 
Ear. Hem. p. 27 (1861) ; Arthropterida, Stal, Hem. Afric. i, p. 1 (1864). 

Head clypeated: rostrum 4-.jointed, inserted towards the base of 
the head, remote from the source of the labrum: scutellum very large, 
covering the entire abdomen: hemelytra longer than the body, with the 
apical half folded inwards: longitudinal veins of membrane simple ; 
tarsi 2-jointed, the first joint very short. 

Genus Tarichea, StSl. 

A. S. E. P. (4 B.) V, p. 163 (1865) : Stal, En. Hem. v, p. 6 (1876) ; Walker, Oat. 
Het. i, p. 10 (1867). 

Body very broadly ovate, above very much convex, beneath some¬ 
what flat: head clypeate, very broadly rounded ‘before the eyes, juga 
contiguous before the tylus : eyes slightly transverse : ocelli more dis¬ 
tant from each other than from the eyes: lateral margins of thorax 
roundly dilated : scutellum covering entire abdomen, abruptly amplified 
at the base ; feet somewhat short {Stdl). 
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Is Tabichga nitens, Dallas. 

Plataapia nitens, DaHae, List Hem. i, p. 74 (1861). 

Tarichea nitons, St&I, A. S. E. F. (4 8.) V, p. 168 (1866) ; Bn. Hem. V, p. 0 
(1876) : Walker, Gat. Het. i, p. Ill (1867). 

$. Above brassy, very smooth and shining, rather thickly and finely 
punctured : head, disc of abdomen, anus, sutures and stigmata, black : 
pectus dull black: eyes reddish ; abdomen bright red, shining; legs 
bright orange-red: head beneath black with an orange spot in the mid¬ 
dle of the base : rostrum pitchy red, with the basal joint orange-red : 
antennsa orange-red, with the two (?) apical joints black {Balias) • Body 
long 9^ mill. 

Reported from N. India. 

Genus Calacta, Stil. 

A. S. E. P. (4 8.) V, p. 163 (1866) ; En. Hem. v, p. 6 (1876). 

Body very broadly ovate or oval, rather convex, flat beneath : head 
produced before the eyes, somewhat amplified forwards, truncated at 
tho apex; juga contiguous before the middle ; eyes transverse, oblique ; 
ocelli almost twice as distant from each other as from the eyes : lateral 
margins of thorax roundly amplified, anterior angles pi*oduoed to the 
apex of the head, rounded : scutellum covering the entire abdomen, not 
abruptly amplified at the base: costal margin of hemelytra, broadly 
lobate at the base : feet somewhat short (Sldl). 

2. Calacta rufo-notata, St&l. 

Calacta rufo-notata, Stal, A. S. E. P. (4 s.) v, p. 164 (1866) ,• En. Hem. v, p. 6 
(1876). 

d. Broadly oval, moderately convex, remotely and finely punctu- 
late: disc of thorax and scutellum very finely punctulato ; eyes rufous- 
piceous: small spots, ono marginal near the posterior angles of the 
thorax, another on the basal lobe of the hemelytra, two marginal dorsal 
before the middle of the abdomen, sanguineous: tarsi weakly testaceous 
flavescent: anteocular part of the head hardly amplified forwards {8tdl), 
liOng, 6; broad mill. 

Reported from Siam. 

Genus Onotlaspis, StSl. 

Hera. Afrio. i, p, 2 (1864) } En. Hem. v. p. 4,6 (1876). 

Body depressed, rather strongly convex: head broad, slightly or 
moderately bending forwards j vertex about thrice broader than tho 
eyes which are transverse, oblique, narrowed inwards, deeply immersed. 
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very slightly prominulons beyond the sides of the head : ocelli remote 
from tho eyes : antenmn inserted in the middle or almost in the middle 
between the eyes and tho rostrum, the first joint somewhat equal in 
length to the two following : pronotum about twice as broad as the head, 
anterior margin gradually I’ather strongly sinuated behind tho entire 
head; anterior angles obtuse, distinct, not rounded: foot generally 
short: sixth ventral segment in ? produced forwards in an acute angle 
reaching the base of the fifth segment ; forming antoi'iorly (in ? ) a less 
produced right or somewhat obtuse angle (Sldl). 

Typo, P. ruJicepSj Dallas. 

3. Oncylaspis RUFIC15PS, Dallas. 

Plataspis ruficeps, Dallas, List Ilem. i, 73, (1851) : Walker, Cut. Ifot. i, p. 110 
(1867). 

Oncrjlaspis ruficeps, Stal, En. Hem. v. p. 6 (1876). 

d, ? . Above brassy black, shining, very finely punctured, with tho 
head and the anterior angles of the thorax reddish brown : coriaceous 
portion of tho heraelytra brown : membrane brownish, semitransparent, 
with dark brown veins. Body beneath reddish brown, shining, finely 
punctured ; the anal apparatus and the middle of the disc o£ tho abdomen, 
black : legs, antennoo and rostrum reddish brown, the latter rostrum with 
the tip pitchy (Pallas). Body long 9—10 mill. 

Rci)ortod from Burma, Tonasscrim. 


Genus Poseidon, Vollenhoven. 

Tijdsolir. But. Ned. viii.p. 63 (1865). 

Body elliptical, rather bi’oader, a little tumid above, sliining ; head 
in the jf, broad, anteriorly with three horns which arc channeled, tho 
lateral pair curved inwards in tho 9, tho head is broad, semicircular, tho 
juga unite at the tip of the tylus: antennaa inserted below tho head, 
5-jointed ; the first very long, cylindrical, rather broad, the second very 
small, only one-eighth of tho length of tho first, the third neither so 
long nor so stout as tho first, slightly clavate, the rest gradually decreas¬ 
ing in length and thickness : eyes pyriform, very distant ; ocelli much 
nearer to each other than to the eyes: rostrum extending beyond the 
posterior coxoe, the second and third joints of equal length : lateral mar¬ 
gins of pronotum arched: scutollum scarcely emarginate posteriorly in 
the : venter flat, with, in $, a short longitudinal groove on the first 
segment: feet rather short and stout (Voll.') 

4. 
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4. Poseidon malayands, Vollcnliovcn. 

Poseidon maluyanus, Voll., Tijds. Ent. Ned. viii, p. 64,1.1, f. 3-6 (1865). 

d*, 9. Pronzed black above : eyes brownish-wliite : two spots and 
two lines encircling the tylus, these lines in the d are in the middle of 
the median cephalic horn : two small spots near the anterior margin of 
the pronotnm, a thin line along its entire lateral margin and two round 
spots oil the scutellnm near, and a fine line around, the anterior margin, 
orange : scutellnm rather strongly and pronotnm more weakly punc¬ 
tured, head smooth ; hemelytra piceous-brown : antennro weakly pilose, 
black, with the joints whitish: rostrum ferruginous: body beneath 
shining black, except pectus which is dull cinereous ; each segment of 
the abiomen in the $ has two small orange spots on each side on the 
margin: feet black, tarsi brownish {Volt.). long, 15; long, 13 
mill. 

Reported from Malacca, India ? 


Genus BcAcnYPLATYS, Boisdnval, 

Voy. Astrolabe, Exit, ii, p. G27 (1832) : Westwood in Charlcswortli’s Mafj. Nat. 
Fiat, ii, p. 26 (1838) ; White, id,, iii, p. 539 (1839) ; Dallas, List Uom. i, p. G1 (1851); 
Walker, Cat. Hot. i, p. 98 (1867) : Stal, Horn. Afrio. i, p. 8 (1864) ; En. Ilom. v, p. 4, 
7 (1876) :—Inclados Coptosomn, enbg. Platycephala, Lap,, Ess. Uem, p. 74 (1832). 

Body very broadly ovate, generally slightly convex above, flat 
beneath: head foliacoous, transverse, broad, broadly rounded at the 
apex; vci’tex 4-5 times broader than the eyes ; antennas remote from the 
eyes, the first joint not longer than the third, almost equal in length: 
eyes slightly transverse, not oblique, slightly immersed, strongly pro- 
minulous beyond the sides of the head, narrowed outwards: ocolli a little 
more distant from each other than from the eyes ; pronotnm about one 
half broader than the head, sinuated at the apex behind the vertex, 
truncated behind the eyes, anterior angles obtuse, rounded at the apex, 
not produced. As pointed out by Westwood, the scutellnm in the i , in, 
both Bracleyplafys and Ooplosoma, is notched and in the 9, entire. In 
the former the sixth ventral segment, in the cf, is produced forwards in 
an acute angle reaching the base of the fifth segment, and in the ^, 
forms anteriorly a less produced right or somewhat obtuse angle: in 
Cojitosoma, the same segment foirms an obtuse, or very obtuse angle, or 
is merely obtusely rounded. In Brachyplatys, the first joint of the 
last tarsi is nearly as long as the second, and in Goptosoma is much 
shorter. 
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5. Brachtplatys vahlii, Fabricius. 

Oimex vahlii, Pabr. Mant, Ins. ii, p, 283 (1787) ; Eat. Sysfc. iv, p. 89 (1794) 
Ooqnobort, Ill. ii, p. 79, t. 18, f. 14. (1801) ; WolfF, Ic. Oim. p. 9(5, t. 9, f. 90 (1802) ? 

Tetyra vahlii Pabr., Syst. Rhyng. p. *142 (1803). 

Thyreocoris vahlii, var. Germar, Zoitsch. i ( i) p. 33 (1839) ; Herr. Schaff. Wanss 
Ins. T. p. 31, 33 (1839). 

Plataspia vahlii, Am. & Sorv. Hist. Nat. Ins. Hem., p..64 (1843). 

Brachyplatya vahlii, Dallas, List Hem. i, p. 70 (1851) oxcl. syn. pt.; Walker, Oat. 
Het. i, p. 100 (1867); Stal. Ofvers K. V.-A. Forb. p. 611 (1870) ; Eu. Horn, v, p. 7 
(1876): Distant, A. M. N. H. (58.) iii, p. 44 (1879). 

Head, thorax, scutellum and abdomen, black : two lai’go marks on 
the head, the margin of the thoin-x and a small oblique line before the 
margin, also the margin of the scutellum, flavescent: thorax gibbons, 
shining: two lines on each segment of the abdomen on both sides and 
which unite at the apex, also the feet, yellow (0. vahlii, Fabr.). 

, 5 . Head with yellow transverse lines: pronotum with a sinuatod 
transverse line on the antei*ior margin, abruptly curved before the an¬ 
terior angle, before reaching the posterior angle ; an arcuate lino on the 
border of each anterior angle and another similar intramarginal lino 
around the scutellum, below which is another slender lino; margins 
of abdomen, transverse lines on each side of the venter, rostrum, feet 
and antenmn, yellow: some specimens have a small yellow dot on ea(!h 
side of the disc of the pronotum and another like it on each side at the 
base of the scutellum (P. vahlii, Am. and Serv.) Long 5-0 inill. 
Differs from JB. radians, Voll., in its smaller size and having the intra¬ 
marginal flavescent line on the scutellum punctured fuscous. Differs 
from B. nigriventris, Westw. in having transverse yellow lines on the 
head. 

Reported from Philippines, Cochin-China, Assam: not uncommon 
in Sikkim. • 

6. BiiACnTPLATYS RAJ)iANS, Volleuliovon. 

Brajchyplatya radians, Voll., Pauue Ent. r.4rch. lud. Nilcrl. i, p. 52 (1863) : 
Walker, Cat. Hot. iii. p. 527 (1868) : St&l, En. Hoin. v, p. 8 (1876). 

Var. Brachyplatya vahlii, Voll., 1. c. p. 52 (1863). 

Brassy-black: head spotted yellow ; anterior margin of thorax and 
oblique submarginal line yellow; two marginal lines on scutellum of 
which the interior line is the broader : venter yellow, with a large discal 
radiating patch {Voll.). Long 7 mill. Vollenhoven suggests that this is 
only a variety of his B. vahlii. It is a little larger; over almost tho 
entire head extends a broad yellow patch in which winds a black streak 
that has its outline twice interrupted : tho margin and yellow spots on 
the pronotum are broader and brighter: tlie venter black, with the 
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yellow spots on the margin of a conical shape or it may be said that the 
venter is yellow with a broad black discal patch omitting rays towai’ds 
the margin. St&l suggests that Vollenhoven’s figure (1. c.) t. 4, f. 8 
should be referred to this species : the yellow rays from the venter vary 
much in length and ho has never seen specimens in which the small 
discoidal spots on the pronotum and the basal spots on the scutellum are 
wanting. 

Reported from Philippines, Celebes, Sumatra, Amboina, Ternate, 
India (?). 


7. BBAonTPLATTS siLPHOiDES, Pabricius. 

Cimex silphoides, Fabr., Ent. Syst. iv, p. 86 (1794). 

Tetyra silphoides, Fabr., Syst. Khyng. p. 141 (1803) : Sohibdto in Kroyer’s Nat. 
Tids. iv, p. 301 (1842), oxcl. syn. Burmoister. 

Brachyplatys silphoides, Dallas, List Horn, i, p. 71 (1851), oxcl. syn. pt: Walker, 
Cat. Hot. i, p. 100 (1867) : Stal, Hem. Fabr. i, p. 5 (1868); En. Hem. v, p. 8, 1876). 

Body entirely glabrous, brassy-black, immaculate: margin of ab¬ 
domen broadly white with a "row of black dots : wings lineatod : feet 
yellow (Fahr.) 

^ , 9. Aenescont-black, very distinctly and rather densely punc¬ 
tured, head somewhat I’ugose, four small spots on head, lateral sub¬ 
marginal line and line obliquely drawn from lateral angles towards the 
interior part of tho eyes and here confluent with the intramarginal lino, 
also two small spots placed before the middle and very distant from each 
other, elevated margin of scutellum and intramarginal lino, also four 
basal spots, yellow-testaceous: ventral limbus emitting on each seg¬ 
ment two somewhat short flavcscent rays of which the anterior is marked 
by a small black spot; feet flavescent {Stdl). Long 6—8 ; broad, 5—6 
mill. 

Reported from India, Panjab, Ceylon, China. Westormann records 
its occurrence on rice (Serampore ?). 

8. Brachyplatys subjineus, Westwood. 

Platas'^s suhmnea, Westw., in Hope Cat. Hem. i. p. 17 (1837). 

Thyrsocoris septtis, Germar, Zeitschr. i (i) p. 82 (1839). 

Brachyplatys suheenea, Dallas, List Hera, i, p. 70 (1851) : Vollonhoven, Faune 
Ent. TArch. Ind. Ncorl. i, p. 64 (1863), oxol. t. 4, f. 8 : Walker. Cat. Het. i, p, 100 
(1867) : Stal, En. Hem. v, p. 8 (1876). 

Brassy : head with a broad submarginal line and four dots on the 
rhombus (between the eyes), anterior and lateral margins of thorax and 
an angulated sublateral line and margin of scutellum, fulvous: feet pale- 
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ly luteous: abdomen brassy, marked by very many transverse conical 
spots on the sides ( Westw.) . Long 6 J mill. 

Reported from China, Philippines, Ooylon, Malacca, Burma, Assam, 
India. 

9. Beachyplatts buemeisteei, Distant. 

Thyreoeoris eilphoides, Burtn., Handb. ii (i) p. 384 (1835) : Stal, En. Hem. y, p. 
8 (1876). 

JBrachyplatya hurmeisteri, Distant, A. M. N. H. (5s.) iii, p. 46 (1879). 

Brassy-black: entire margin, the feet and marginal spots on tho 
abdomen luteous (Burm.). Long 6-8 mill. Can be at once distin¬ 
guished from B. vaJilii, Eabr. and B. silphoides, Fabr. by its uniform (jo- 
loration above and absence of luteous markings on the head and prono- 
tum : the luteous abdominal radial streaks are as in B. radians. Veil, 

Reported from Tranquebar, Noa-Dehing valley and Sadiya (Assam). 

10. Beachyplatts hitidus, Westwood. 

Plataspis nitidus, Wostw., in Hope Cat. Hem. i, p. 17 (1837); Walker, Cat. Hot. 
i, p. 110 (1867). 

Thyreocons nitidus, Gormar, Zcitachr. i (i) p. 35 (1839). 

Brachyplatys nitidus, Stal, En. Hem. v. p. 9 (1876), 

Altogether black, shining, finely punctured: head broad; scutcl- 
lum posteriorly emarginate (Westw.). Long, 6^- mill. 

Reported from India. 

11. Brachyplatys histetoa. Walker. 

Brachyplatys histriga, Walker, Cat. Het. i, p. 100 (1867). 

Aeneous, finely punctured: head about two-thirds of the breadth 
of the thorax : antennre, legs, marginal line on pronotum on each side 
which does not extend to the posterior angle, a very short lino connect¬ 
ing the marginal lino with the posterior angle, border of scutellum, mar¬ 
ginal transverse lanceolate streaks on venter, each containing a black 
point, and the corium, pale luteous: costa of homelytra black: wings 
blackish cinereous (Walker). Long 6| mill. 

Reported from Bangalore. 

12. Brachyplatys cognata, Walker. 

Brachyplatys cognnta, Walker, Cat. Het. i, p. 101 (1867). 

Aeneous-black, minutely punctured: head about two-thirds of the 
breadth of the thorax : an irregular interrupted line near the fore 
border of the head, a twice interrupted line between the eyes and a dot 
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with a small longitudinal line on each side in the middle, the legs, an- 
tennm, a waved lino on pronotum which diverges on each side from the 
anterior margin to the posterior angle, a marginal line on each side end¬ 
ing near the posterior angle, sides of soutellum and transverse streaks 
on each side of the venter, luteons : soutellum slightly excavated at the 
tip (Walker). Long 4—5 mill. 

Reported from Burma. 

13. Braciiyplatys adjuncta. Walker. 

Braehyplatys adj'imcta, Walker, Cat. ILot. i, p. 101 (1867). 

Aeneous, minutely punctured: head about two-thirds of the breadth 
of the thorax : a mark on the disc of the head between two transverse 
interrupted lines and the linos themselves, antennee, logs, a transverse 
undulating line on the thorax which extends along the foroborder and 
diverges on each side to the posterior angle and two marginal lines 
which do not extend to the posterior angle, border of soutellum, border 
of venter which emits short streaks to the disc, luteous : soutellum ex¬ 
cavated at the tip (Walker). Body long, 4j mill. 

Reported from Burma. 

Genus Coptosoma, Laporte. 

Coptnsoma. snbg. Coptosoma, Lap., Ess. Horn. p. 73 (1832) :— Coptosoma, Dallas, 
List. Horn, i, p. G1 (1851) ; Walker, Cat. Hot. i, p. 83 (1867) ; Stal, Hoin. Afrio. i, p. 
1, 9 (1864) ; En. Hem. v, p. 4, 10 (1876). lucludos Qlobocoris, Hahu, Wanss. Ins. ii. 
p. 40 (1834). 

Body very broadly ovate, above moderately convex, beneath some¬ 
what hat or very slightly convex: head usually small and perpendi¬ 
cularly, or somowlaat so, dehoxed, narrower than the pronotum; ty- 
luB not reflexed anteriorly, lying entirely in the same plane: eyes 
rather prorainulous j ocelli nearer to the eyes than to' each other : an¬ 
tennae inserted at the eyes : lateral margins of thorax posteriorly sinuate, 
before the sinus, usually distinctly amplifled and foliaceous : soutellum 
somewhat amplifled hindwards : feet somewhat short. 

14. Coptosoma duodecimpunctata, Germar. 

Thyreocoris duodecimpimetatus, Germar, Zeitsch. i (i) p. 30 (1839) ; Herr. Schaff. 
Wanz. Ins. v, p. 14, 1.160, f. 474 (1839). 

Coptosoma duodecimpunctahim, Dallas, List Horn, i, p. 62 (1851). 

Coptosoma duodecimpmictata. Walker, Cat. Het. i, p. 86 (1867) ; Stal, En. Hem. 
V, p. 10 (1876) : Distant, A. M. N. H. (5 a.) iii, p. 44 (1879). 

Body brassy-black : border of thorax and venter; eight spots on 
the thorax (four on anterior margin, one on each lateral margin, and one 
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in each lateral one-third) and four spots on the scntellnm, red (Chrmar). 
The feet are cinnamon-colour, brown towards the base ; the broad red 
border of the abdomen is bidentato on each segment and has large black 
spiracula: scutellum with a yellow line within the free black border. 
Long, 6 jaill. 

Reported from Tranqnebar, Assam: the Indian Museum has speci¬ 
mens from Sikkim and Samaguting (Assam). 

15. COPTOSOMA CRIBKARIA, Fabricius. 

Cimex cribrariua, Fabr., Ent. Syst. Snppt. p. 631 (1798). 

Tetyra cribraria, Pabr. Syst. Rbyng, p. 143 (1803) : Sohiudto iu Krbyor’s Nat. 
Tideskr. iv, p. 305 (1842). 

Thyreocoris 'cribraria. Barm. Handb. ii (i) p. 384 (1835) : Germar, Zoitschr i, (i) 
p. 26 (1839) j Herr. Schaff. Wanz. iv, p. 84, t. 134, f, 416 (1834) aud v, ii. 31 (1839). 

Ooptoaoma o'ihranum, Am. & Serv. Hist. Nat. Ins. Hibn, p. 66, t. 3, f. 4, (184.3) j 
Dallas, List Hem. B. M. i, p. 67 (1851 ; Vollonbovon, Paune Ent. TArch. ludu*N6or. 
i, p. 60 (1863) ; Stal, Horn. Pabr. i, p. 6 (1868). 

Coptoaoma atomarimn, pt. Vollon. 1. c. i, p. .50 (1863) d". 

Goptoaoma cribraHa, Walker, Cat. Het. B. M. i, p. 87 (1867); Stal, En. Hem, 
V, p. 12 (1876) ; Scott, A. M. N. H. (4 s.) xiv, p. 289 (1874) ; Distant, Trans. Ent. 
Soc. p. 414 (1883). 

Body small, somewhat round : thorax and scutellum flavescent, with 
very numerous impressed fuscous spots : scutellum somewhat emarginato 
at the tip: abdomen dull black in the middle; feet yellow (Fa6r.). 
Long 3^—5 mill. 

Vollonhoven’s 0. atomarium (nee Germar) is the ^ of C. crihraHa 
and is of a greyish or greenish-yellow, irregularly covered with 'deep 
black punctures on the posterior portion of the pronotum and on the 
scutellum: the hoad is small with an extremely fine edging of black on 
the anterior margin, a crescent-shaped black line on the vertex extend¬ 
ing from one eye to the other: antennre yellow, with the tip of the last 
joint brownish : eyes red : pronotum divided into two unequal parts by 
a row of excavated brown points, in front of this row thei’e is sometimes 
a waved brown line; the posterior is punctured black : basal elevation 
on scutellum not tumid, excavated points larger but more distant than 
those on the thorax ; beneath, head and pronotum yellow : meso- and 
mota-thorax slaty-grey; abdomen shining black with a broad yellow 
margin in which are the finely black-irisod stigmata : feet yellow, last joint 
of tarsi, brown. Vollonhoven makes O. cribraria differ from his G. ato- 
marium in its usually greater size, colour egg-yellow or greenish-yellow : 
punctuation blacker and smaller, the row of points on the pronotum is 
not so straight; scutellum throughout with a submarginal block lino 
except on the basal elevation: abdomen yellow, with a large black patch 
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in the middle from which proceed black rays running along the anterior 
margins of the segments and between these rays are small transverse 
black lines (Voll.J- Long3g—4* mill, g ; 4—4|- mill. 

Reported from Japan, Oochin-Ohina, Burma, India, Ceylon, Timor, 
Sumatra; the Indian Museum has examples from Java, Calciij^ta, Sib- 
sagar and Dikrang valley (Assam). The Sumatran specimens have tho 
yellow inclined to orange, those from Bengal are paler. 

16. COPTOSOMA PARDALINA, St&l. 

En, Hem. v, p. 13 (1876^ 

Yellow: pronotum behind tho middle and on the impressions, finely 
punctai’cd, tho scutollum rather more strongly punctured, tho punctures 
on the scutollum confluent in subreticulate and irregularly confluent 
masses and small lines, posteriorly less numerous, finer on the basal 
half: head semicircularly rounded befi)re tho eyes, margin narrow 
tylus and two triangular spots black; pronotum with the two typical, 
black transverse lines before the middle : pectus and venter black ; 
ventral limbus and double row of lateral spots on each segment, flaves- 
cont j the anterior spot large, subtransverse, posterior spot small, some¬ 
times very minute. Easily distinguished from G. crihraria by the head 
anteriorly more gradually rounded, dorsal punctuation stronger, marking 
blacker and more extended and the absence of lateral spots produced in 
long rays on the venter. Very like G. lynceai, St^l, from Australia, differs 
in the punctuation and tho black dorsal marking also in the sparingly 
punctulatu base of scutollum and the vcnti'al marking {Sidl) Long, 4^ ; 
breadth of pronotum, 3^ mill. 

Reported from India. 

17. COPTOSOMA NEPALENSIS, WestwOOd. 

Coptosoma nepalensis, Westwood, Hope Cat. Hem. i, p. 17 (1837) : St»l. En. 
Horn. V, p. 13 (187G). 

Thyreocoris nepalensis, Gormar, Zeitschr, i, (i), p. 28 (1839). 

Thyreocoris cvrcvmiscriptns, Germar, 1. c. p. 29 (1839). 

Coptosoma nepalense, Dallas, List. Ilem. i, p. 63 (1851). 

Coptosoma circumscriptum, Dallas, 1. c. p. 63 (1851) : Walker, Cat. Het. i, p. 86 
(1867). 

Coptosoma cinctwtn, Vollenhoven, Fanno Ent. I’Aroh. Indo-N5er. i, p. 46 (1863). 

Brassy black, very shining, punctured : head small, with two whit¬ 
ish cuneato spots before the eyes : pronotum with a very slender lateral 
and anterior border (interrupted in the middle), and a sublateral, an- 
gulated lino, whitish j two small basal dots and a slender border on tho 
scutollum, whitish; antcmiso pale fuscous: feet whitish; femora fus- 
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cescent at the base; abdomen eeneons; mai'gin and sublateral spots, 
whitish (Wesiuo.). Body long, 4 mill. 

Reported from Nepal. The Indian Museum has specimens from 
Sikkim. 


18. COPTOSOMA CIXCTA, Bsch. 

Seutell&ra dncta, Esoh. Dorpat Abh. i, p. 161 (1822) ; Etiiomographia, p. 105 
(1822). 

Thyreocoris seminulvim, Burm. Nov. Ac. Ac. Leop. xvi, Sup. i, p. 290 (1834). 

Thyreocoria variegatua, Herr. Schaff. Wonz. Ins. iv, p. 83,1.134, f. 414 (1839). 

Thyreocoria cinctua, Germar, Zoitschr. i, (i), p. 27 (1839). 

Coptoaoma cvnctum, Dallas, List Hem. i, p. 64 (1851); Walker, Gat. Hot. i, p. 
89 (1867) ; St&l, Ofvers. K. V.-A. Fflrh. p. 613 (1870). 

Coptoaoma cvneta, St&l, Eu. Hem. v, p. 13 (1876). 

Head somewhat longer than broad, forming anteriorly a stout 
angle, yellow ; a median lino, dark brown: eyes large, yellow : anteunoe 
as long as the thorax, yellow, second joint shortest: thorax twice as broad 
as long, strongly excised anteriorly and much narrower than behind, 
sides weakly excised, surface convex, thickly punctured, black-brown : 
entire side-border yellow (with a brown longitudinal line on the anterior 
half ), sides of fore-borders, a transverse line interrupted in the middle 
on the anterior half, and another irregular line in the middle towards the 
posterior margin: scutellum broad as long, posteriorly entirely obtuse, 
anteriorly convex, sloped posteriorly, grossly punctured, black-brown; 
the broad fore-border and the narrow outer margin smooth, yellow; with 
yellow dots in the middle : hemelytra yellow at the base : beneath and 
pectus pale grey: abdomen black, shining, punctured, the margin of 
each segment with a stout three-cornered yellow spot: feet yellow 
(Each.). Long, 2|—3 ; broad, 2— 2^ mill. 

Reported from Philippines. Specimens most probably representing 
this species come from Assam and Ceylon. Differs from O. nepalensis, 
Westw. in its smaller size and proportionately larger and more numerous 
yellow marks above. 


19. CoPTOSOMA SPnjiRULA, Germar. 

Thyreocoria apkoartUa, Germar, Zeitsohr.; (i) p. 25 (1839) ; Herr. SoMff. Wanz 
V, p. 15 and 30,1.160, f. 476 (1839). 

Coptoaoma apheerulvm, Dallas, List Horn, i, p. 64 (1851). 

Coptoaoma aphearula, Vollenhoven, Fanne, Ent. TArok. Indo-Neer. p. 47 (1863) ; 
Walker, Oat. Het. i, p. 86 (1867) } St&l, En. Hem. y, p. 14 (1873). 

Bronzed black, shining, finely punctured: head without a spot; 
antennie brownish-yellow: pronotum with a fine double border, yellow, 
extending from the anterior almost up to the posterior angles : scutellum 
5 
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bordered with yellow, except at its base : homelytra brown with a broad 
yellow border. Beneath, head black, pectus dull black with a transparent 
yellow border at the anterior angles ; abdomen shining bronzed black, 
with a slight edging and with small sub-costal lines, yellow: feet 
yellowish-brown, deeper towards the coxee (Voll.), Long, 2—3 mills. 

Reported from Java, China, Ceylon, N. Bengal. 

20. COPTOSOMA PARVULA, Dallas. 

Coptosoma parmlum, Dallas, List Hem. i, p. 65 (1851) : Walker, Cat. Het. i, p. 
87 (1867). 

Coptosoma parvula, Stal, En. Horn, v, p. 15 (1876). 

c?, ?. Black, shining, convex, broader behind, very finely and dense¬ 
ly punctured : head with a small reddish spot on each side before tho 
eyes; tho tylus reaching tho anterior margin: eyes reddish brown: 
thorax with a faint transverse furrow across the middle; the anterior 
portion of the lateral margins yellow : scutellum wider behind, with a 
distinct transverse impressed lino, near the base: homelytra margined 
with yellow at the base : body beneath black ; abdomen with the outer 
margin and a submarginal spot on each side of each segment, orange : 
legs pale brownish orange, with tho base of tho femora brown : antounas 
pale brownish orange, with the apical joint darker. {Dallas.') Long, 
2^—3 mill. 

Reported from India. 

21. Coptosoma oicatricosa, Dallas. 

Coptosoma cicatricosum, Dallas, List Hem. i, p. 66 (1851) ; Walker, Cat. Het. i, 
p. 87 (1867). 

Coptosoma cicatricosa, Stal, En. Hem. v, p. 16 (1876). • 

6 . Body and abdomen black, shining, punctured; head rugose, 
eyes red: tho lateral margins of the thorax much dilated, distinctly 
emarginate in front of the lateral angles ; a strong transverse punctured 
furrow across the disc before the middle: scutellum with a strong trans¬ 
verse furrow at the base, the included space not elevated; the whole 
surface covered with smooti|b reddish, elevated spots, with the interstices 
thickly punctured: pectus grey, obscure: legs black; rostrum pitchy 
red with the apex black : antennas black {Dallas). Long, 6| mill. 

Reported from N. India. 

22. Coptosoma xANTHoenLOBA, Walker. 

C(^t 080 ma manthocMora, Walker, Cot. Het. i, p. 87 (1867). 

Luteons, thinly and largely punctured, a little longer than broad; 
liead about one-third of the breadth of the pronotum, with an abbreviated 
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transverse black line on the hind border and with two short piooons 
longitudinal lines in front; pronotnm with a large green patch on each 
side of the posterior margin: scutollnm green, except the fore-part where 
there is a distinct abbreviated transverse furrow : peotus with a black 
disc: abdomen beneath, with black points on each side ( Walker). Body 
long, 4^—6| mill. 

Reported from India. 

23. CoPTOSOMA INTEGRA, Walker. 

Coptosoma integra, Walker, Oat. Hot. i, p. 88 (1867J. 

./Bneons-black, largely punctured; head a little more than one- 
third of the hpeadth of the pronotum, luteous along each side in front; 
pronotum with a luteous transverse line which extends along the anterior 
border and is dilated on each side where it includes a slender black 
streak : scutelluin with the border luteous, not excavated at the tip, with 
a transverse furrow in front i abdomen beneath, luteous on each side : 
legs luteous (Walker). Body long, 2^—3 mill. 

Reported from India. 

24. Coptosoma brevis, Walker. 

Coptosoma brevis, Walker, Cat, Het. i, p. 89 (1867). 

Black, very minutely punctured, not longer than broad: head one- 
third of the breadth of the thorax with a broad curved yellow stripe on 
each side in front: eyes red: antennse tawny: pronotum with two 
yellow lateral stripes which are interlined with black; the forepart 
with two narrow, yellow, slightly intoj’ruptod and undulating bands : 
scutellum bordered with yellow, except in front, whero there is a yellow 
band: abdomen beneath, yellow on each side j legs yellow. Differs 
from G. sphmrula, Germ, in the continuous band at the base of tho 
scutellum and from 0. hilaris. Walker, by tho speckled scutellum 
{Walker). Body long, 3—mill. 

Reported from Burma. 

Tho following species of this sub-family may bo noted as likely to 
occur in India. 

Tarichea chinensis, Dallas, List Iloin. i, p. 74 (1851). China, 

Calacta lugubris, Stal, A. S. E. F. (4 s.) v, p. 163 (1865). ITongkong, 

Coptosoma tigrina, St&l, En. Hem. v, p. 18 (1876). Cochin-China. 

Coptosoma pxmetiventria, Stal, 1. c., p. 13. Malacca. 

25. Coptosoma assamensis, Atkinson. 

Proc. A. S. B. p. 174 (1886). 

Bronzed-black, shining, very closely and finely punctured; juga 
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yellow, with a very iftne blackish external limbns: eyes large, pro- 
minulouB, deep castaueous: lateral margins of pronotum (enclosing 
anteriorly a black longitudinal streak) broadly forward, narrowly hind- 
ward, also four oblong transverse spots (2 and 2) on anterior part, the 
pair nearest anterior margin smaller, and a broadly oval spot at each 
posterior basal angle, yellow : the third basal part of scatollnm, black 
arcuate hindward, with two yellow, oblong, transverse elongate spots 
before the basal impression: sides very broadly and apical two-thirds 
rather sordid yellow, thickly and coarsely punctured fuscous, with a 
large rounded black spot in the middle of each posterior angle : abdomen 
beneath shining black; feet sordid flavesceut. Long, 2|—3; broad, 2|r 
mill. 

Reported from N. E. Assam. 

Subfam. Ctdnina, St&l. 

En. Hetn. v, p. 17 (1876) Cydnida, Stal, Hem. Afrio. i, p. 18 (1864) : Cydnim^ 
SchiOdte, Nat. Tidsskr. p. 454 (1849) : Cydnid(S, Dallas, List Hem. i, p. 109 (1851) ; 
Walker, Cat. Hot. i, p. 147 (1867) : Cydnides, Bignoret, A. S. E. F. (6 b.) i, p. 25 
(1881). 

Antennro remote from the lateral margins of the head, inserted near 
the base of the head, or not more remote therefrom than the anterior 
margin of the eyes, 4-5 jointed: rostrum 4-3ointed, rising near the 
labrnm and apex of the head: scutellum variable, moderate or very 
large: costal margin of corium proniinulous beyond the lateral margins 
of the body throughout its entire length, or at least for half its length: 
first ventral segment, or at least the sides, covered by the metastethium, 
the extreme posterior margin only visible: lateral margins of venter 
completely entire, not incised between the segments, the angles of the 
segments not prominulous: tibiee spinose : propleura convex, posteriorly 
depressed (Stdl). 


Sec. I Cydnides, Signoret. 

A. S. E. F. (6 B.) i, p. 25 (1881) ; iii, p. 621 (1883) : Cy<jhiida, StM, Hem. Afrio. 
i, p. 11 (1864). 

Having piliferous points on the vertex and the pronotum both in 
front near the anterior margin and also on the disc near the transverse 
impression and above. These piliferous points exist almost in the same 
places in all species—four on the disc of the head, of which two are 
situate above the eyes, one on each side, and two towards the tip of the 
lateral lobes (juga) ; six on the pronotum of which four are situate on 
the anterior margin, and two lateral on the disc near the transverse 
impression. Where the pile or hairs are wanting, their existence is 
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iiidicated by points or dots which do not occur amongst the second 
section comprising the Sehirides. The generic characters of the Gydnides 
are chiefly drawn from the piliferous points or dots other than those men¬ 
tioned which are especially found along the lateral margins of the 
head, the pronotum or the hemelytra. 

Genus Cephalocteus, Leon Dufour. 

A. S. E. F. (1 B.) iii, p. 342 (1834) ; Am. & Serv. Uist. Nat. Ins. Hem., p. 94 
(1843) ; Fiebor. Eur. Horn. p. 83, 362 (1861) ; Walkor, Cat. Hot. i, p, 163 (1867) j 
Stal, Bn. Hem. v, p. 21 (1876); Signoret, A. 8. E. F. (6 8.) i, p. 38 (1881) :— Cephaloe- 
tewwi, Schiddte, Eroyer’s Tidsskr. iv, p. 330 (1843) ; (2 s.) ii, p. 449 (1849). 

Eyes hardly visible, composed only of a small tubercle surmounted 
by one or two others ; ocelli absent: head longer than broad, spinu]ose> 
ciliated on the margin and the vertex ; the juga are longer than the tylus 
which is, however, free in front; antennes 5-jointed, the first joint is the 
longest, the two last shortest, globose: rostrum reaching the interme¬ 
diate pair of feet: the second joint stoutest and longest: pronotum 
twice as broad as long, very pilose on the sides and on part of tho disc : 
scutellum longer than broad, acuminate: hemelytra shorter than the 
abdomen, membrane very short, veinloss, also the corium which is bor¬ 
dered with numerous hairs and has some on the disc: wings rudimen¬ 
tary: feet short and stout; femora amplified ; the intermediate and last 
tibioQ much ciliated over their whole surface; the first pair with ten 
spines on the outer side, apparently mobile, and increasing in length and 
breadth from base to tip, the internal side furnished with four spines 
having very long hairs ; tarsi long and slender; claws with appendages 
in the form of bristles : abdomen with numerous hairs on the disc and 
on the sides, the ostiolar canal more or less confused in the mesosternal 
groove with the estiole towards the middle and forming an oblique open¬ 
ing with a distinct margin at the base and almost none at the tip (Sign.), 

26. Cephalocteus melolonthoides, Schiodte. 

Oephdloctentts melolonthoides, Sohiddte, in' Eirdyer’s Nat. Tidsskr. iv, p, 832 
(1843). 

Cephalocteus melolonthoides, Stl>l, En. Hem. v, p. 21 (1876) : Sign. A. S. E. F. (6 
B.) i, p. 40 (1881). 

Fuscous or pioeous, with ferruginous hs^ ; scutellum and hemely¬ 
tra at the apex of a weaker colour, membrane albescent at the apex: an¬ 
tennae and rostrum ferruginous: neck pale yellow : feet rufous; pos¬ 
terior tibiae piceous, spines fuscous ; all the tarsi pale. Head occupying 
almost one-sixth of the length of the body, broader than long by one half, 
somewhat convex, impressed towards the sides with some unequal puuc- 
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tures ; anterior margin of the head between the somewhat exserted eyes 
broadly rounded, deeply incised in the middle: sides of olypeus con¬ 
verging towards the apex, united by a small transverse furrow behind 
the middle: pronotum at least twice as broad as its median length, 
scarcely twice as long as the head, narrower than the basal breadth by 
one-third at apex, convex, the convexity transverse, almost the third part 
of a circle ; disc often flatly impressed in the middle, convexly sloped 
anteriorly and at the sides; densely and minutely punctured, somewhat 
smooth towards the anterior angles : scutellum almost twice as long as 
the pronotum, longer by a fourth than the basal breadth, somewhat con¬ 
vex, densely punctured ; anterioi* angles very acute ; lateral margins, 
straight, apex broadly rounded : hemelytra as broad as half of the an¬ 
terior margin of the scutellum, densely punctured, somewhat convex, 
sides convexly sloped, externally rounded : venter somewhat smoothish, 
with ferruginous hairs (Schiodte). Long, 3| mill. 

Beported from Travancore. 

Genus Stibaropus, Dallas. 

List Hom. i, p. Ill, 125 (1851) : Walker Oat. Hot. i, p. 166 (1867) : Stal, En. 
Hem. V, p. 16 (1876) : Sign. A. S. E. F. (6 s.) i, p. 43 (1881). Iiicludes Pachyc- 
nemis, Jakowleffi, Hem. Cauc., Trudy Russ. Ent. Obch. viii, p. 64 (1876). 

Head very little longer than broad, rounded in front, with the apex 
very slightly emarginate ; the margins closely set with spines, the juga 
meeting beyond the tylus; eyes of moderate size, globose, prorninout: 
ocelli very large, distant, placed close to the anterior margin of the pro¬ 
notum : antenum short, not twice the length of the head, five-jointed, gra¬ 
dually increasing in thickness from the base to the apex ; basal joint 
short, second very small, third longest, gradually thickened towards the 
apex, fouidih and fifth ovate: rostrum slender, reaching the posterior 
coxa), inserted close to the apex of the head ; basal and third joints about 
equal, second and fourth also about equal, longer than the others, fourth 
thinnest: body oblong-ovate: thorax a little broader than long, almost 
semicircular in front: scutellum rather longer than broad, with the apex 
broad. Membrane well developed, passing beyond the apex of the abdo¬ 
men, with longitudinal veins; anterior tibim compressed, cheliform, 
slightly curved, with tbe basal half of the outer margin spinose, the in¬ 
ner margin fringed with Jjairs, especially at the apex ; tarsi inserted at 
about one-third of the length of the tibim from the apex, very long and 
slender, three-jointed ; basal joint very long, forming more than half 
the tarsus, second shortest, third about half as long as the first; inter¬ 
mediate tibiffi somewhat clavate, strongly carved, thickly sot with spines 
on the outside, especially towai'ds the a 2 >cx j tarsi inserted at the apex 
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of tho tibiee, rather short, three-jointed, apical joinl longest, second short¬ 
est ; posterior legs very stout, rather short; femora very broad, some^ 
what compressed; tibiro very short, sparingly spinous on the outside, 
much enlarged and abruptly truncated nt the extremity, forming a large 
oval disc, surrounded by closely set spines ; these spines at tho extremity 
of the inner margin run in a single oblique line across the inner surface 
of the tibiro, towards tho upper margin and in the angle formed by 
this row of spines with the truncated posterior margin, tho tarsi are 
inserted, and lie so concealed by the ring of spines surrounding this mar¬ 
gin as to elude detection except upon a very close examination; tho 
tarsi are short, three-jointed, the apical joint largest, the basal joint very 
little longer than the second (^Dallas). 

27. Stibatiopus latipes, Westwood. 

Cydmis latipes, Westwood, TTopo, Cat. llem. i, p, 18 (1837) : Stal, En. Ilom. v, 
p. 26 (1876). 

SHbaropus hrumtem, Dallas, List 11 cm. i, p. 125, t. 3, f. 1 (1851) ; Walker, Oat. 
Hot. i, p. 166 (1867) ; Stal, En. Hem. v, p. 17 (1876). 

Stibaropua latipes, Signorot, A. S. E. P. (G s.) i, p. 44, t. 1, f. 4 (1881). 

g . Head, thorax and scutellum pitchy castaneous, more or less trans- 
vorsely rugose : head castaneous in front with the vertex pitchy: ocelli 
red : thorax with a shallow furrow acros.s about the middle, in front of 
which is a distinct, transverse, elevated lino ; the portion of the thorax 
behind the furrow is finely transversely rugose as also the scutolluni 
wliich is furnished with a few scattered punctures. Corium and elavus- 
castaneous-brown, finely and densely punctured ; membrnne pale brown¬ 
ish-yellow, semitransparent: body beneath pale castaneous, impunctato ; 
abdomen clothed with short hairs and with the apex pitchy : logs pale 
castaneous, with.the posterior tibim, darker; anierior tibiae with the 
apex black; tarsi reddish: rostrum and antennae reddish testaceous • 
antennas darker (8. hrwmeus, Dallas., Long, 10| mill. 

» Keported from N. India. 

28. Stibaeopus molqinus, Schiodte. 

Scaptocoria molginus, Schiodte, KrSyor’B Nat. Tidsskr (2 s.) ii, p. 458 (1849). 
Stibaropua molginus, Stal, En. Hem. v, p, 17 (1876) : Sign. A. S. E. P. (6 s.) i, p. 
46 (1881). 

Suboval: rostrum as long as the pectus: second joint of the an¬ 
tennae longer by half than the third : scutellum transversely rugose, 
broadly rounded at the apex; hemelytra punctured, piceous-castaneous j 
vertex and anterior part of pronotura, black piceous : elavus and exterior 
margin of corium on the hemelytra, castancous-rufous.: beneath with 
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feet castaucous ; pleura piceona; first pair of tibiee black at the 
apex. Head very densely rngulose : last joint of the autennes oblong- 
oval, as largo as the third : second joint of the rostrum a little thickened, 
distinctly curved: anterior part of the pronotum minutely reticulose, 
the reticulation unequal, posterior part transversely rugulose, the wrink- 
lets equal, very dense, punctulate : scutellum as long as the pronotum, 
rugulose like the posterior part of the pronotum, exceeding by one-sixth 
the basal breadth ; a little dilated at the extreme tip, broadly rounded, 
almost truncated, margin broadly depressed : hemelytra distinctly punc¬ 
tured ; exterior area of corium divided into two parts by a straight 
stria; marginal part narrow, punctulate, the anterior part broad, very 
smooth: membrane flavesoent (??c7aod<e). Long, 9^—101 mill. 

Reported from Rangpur (Bengal) : a single specimen from Jalpai- 
gori. 


29. Stibaropus tabulatus, Schiodte. 

Scaptocoris tabulatus, Schiodte, Kr6yor*s Nat. Tidaskr. (2 a.) ii, p. 459 (1849). 

Stibaropus tabulatus, St&l, En. Sem. v, p. 17 (1876) : Sign. A. S. E. F. (6 8.) 
i, p. 45 (1881). 

Briefly obovate: rostrum as long as the pectus: second joint of 
antennas one-fourth longer than the third : scutellum transversely stria¬ 
ted, acutely rounded at the apex: hemelytra smooth. Weakly fulvons- 
castaneous ; a double somewhat ring-shaped patch on the anterior part 
of the pronotum and the humeral protuberances, picoous : first pair of 
tibias fuscous at the apex; a transversely linear black spot near the pos¬ 
terior margin of the fifth ventral segment, somewhat triangularly dilated 
forwards in the middle of the segment: last ventral segment in d*, 
piceous. Head strongly rugose: last joint of the antennas elongate. 
Sovate, one fourth longer than the third : second joint of rostrum curved 
as regards the form of the anterior setaa : pronotum more distinctly con¬ 
stricted than in 8. molginus and more narrowed towards the apex, an¬ 
terior part more deeply reticulose, posterior part transversely striated, 
the striee robust, here and there confluent: scutellum scarcely longer than 
the pronotum, exceeding by one sixth the basal breadth, transversely 
striated, the striae rather regular, deep, gradually more distant towards 
the apex ; apex scarcely dilated, acutely rounded, margin narrowly de¬ 
pressed : hemelytra smooth or very obsoletely punctured, exterior area 
of corium divided by an inwardly arched stria; marginal part broad, 
interior part narrow, linear, dilated towards the apex : membrane Saves- 
cent {Schiodte). Long, 7 mill. 

Reporied from Travancore. 
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SO. Stibaropus caljlidus, SoWodte. 

ScaptoeoHs calUdua, Sohiddtey Nat, Tidsskr. (1 b.} ii, p. 460 (1849). 

Stibaropus codlidus, St&l, En. Hem, v, p. 17 (1876) : Sign. A. S. E. F. (6 b.) 
i, p. 46 (1881). 

Obovate : rostrum as long as the prosternum: second joint of the 
antennae as long as the third: scutellum somewhat convex, rugosely 
punctured, rounded at the apex : hemeljtra minutely punctured. Ferru- 
ginous-castaneous, anterior part of the pronotum and base of the scutel- 
lum and hemelytra more obscure: apices of femora usually piceous, first 
pair of tibiae fuscous at the apex; last ventral segment in 9 with a 
blackish spot. Head densely punctured, punctuation rugose : last joint 
of antennae oval, one-fourth longer than the third: second joint of ros¬ 
trum straight, third roundly dilated above: anterior part of pronotum 
very minutely reticulose, the reticulation uneqnal, disc usually somewhat 
smooth, posterior part deeply and densely punctured, the punctures trans¬ 
verse, here and there confiuent: scutellum one-fourth longer than tho 
pronotum, longer by half than the basal breadth, punctures transverse, 
very dense at the base, here and there confluent, more distant towards 
the apex and gradually decreasing in size ; apex scarcely dilated, obso- 
letely margined, broadly rounded : the hemelytra minutely punctured ; 
exterior area of corium without a dividing line ; with a longitudinal im¬ 
pression at the base, deeply punctured, remotely and very minutely punc¬ 
tured towards the apex : membrane whitish (^iSc/uodic). Long, 5—5| mill 

Reported from Serampur (Bengal). Found flying in the evening 
on the banks of the Hughli river. 

31. STiBABoros PLAViDDS, Signoret. 

Stibaropus Jlavidus, Sign., A. S. B. P. (6 B.) i, p. 47, t. 2, f. 6 (1881). 

Yellow, rugose ; head serai-horizontal, semi-perpendicular, the tylus 
shorter than the juga, with two bristles at the tip, the juga with six : 
eyes very prominent; ocelli almost pedunculate or at least borne on a 
i«mall tubercle : rostrum reaching the insertion of the intermediate feet* 
the first joint very long: the second joint of the antennas very shorty 
the third thrice as long as the second, the first almost as long as the third: 
pronotum rugose, twice as broad behind as in front, the anterior border 
marginate; a transverse groove beyond the middle; lateral margins 
pubescent: scutellum longer than broad, rugose, almost carinate in the 
middle, broadly rounded at the tip: hemelytra long, finely punctured; 
membrane broad, white, with five veins : feet robust, pubescent, spinose, 
the anterior snmll; tibies curved, concave beneath, having the tarsi 
inserted before the tip; the posterior very stout, the tibia ending in a 
6 



42 B. T. At'kimon—Notes on Indian Bhynchota. [No. 1, 

robust, spinose stump ; abdomen pubescent; ostiolar oanal much grooved, 
reaching three-fourths of the metastemum and ending in a rounded lobe 
with the odoriferous aperture invisible. Allied to 8. calUdus. Schiodte, 
difEers in having the second joint of the antennse shorter than the thirds 
and the rostrum being longer {Sign.). Long, 6 ; broad, 2|- mill. 

Reported from N. India. 

32. Stibaropus (?) minor, Walker. 

Stibaropus minor, Cat. Het. i, p. 166 (1867). 

Piceous, elliptical, convex, shining ; head slightly rugulose, about 
one-third of the breadth of the thorax: rostrum, antennee and legs fer¬ 
ruginous : thorax minutely punctured in front of the antomedial trans¬ 
verse furrow; hind part transversely rugulose : scutcllum minutely rugu¬ 
lose, with a transverse impression very near the tip : legs incrassated ; 
tibisa clavate, setose; tarsi slender: hemelytra minutely punctured; 
membrane pale cinereous (Walker). Long, 5^ mill. 

Reported from Burma. 

33. Stibaropus (?) testaceus. Walker. 

Stibaropus testaceus, Walker, Cat. Het. i, p. 166 (1867). 

Testaceous, oval, thick, convex, shining: head somewhat conical, 
slightly rugulose, about one-third of the breadth of the thorax which is 
thickly and minutely punctured, with a transverse median furrow: 
ecutellum transversely and minutely rugulose : legs short; tibiee setose ; 
anterior femora and tibiae thick ; hind femora and tibiae much incras- 
sated: hemelytra very minutely punctured; membrane pale cinereous 
(Walker). Long, mill. 

Reported from India. 

t 

Genus Lactistes, Schiodte. 

ErSyer's Nat. Tidaskr. (2B.)ii, p. 466(1849); Stil, En. Hem. v, p. 17 (1876), 
Sign. A. S. B. P. (6 a.) ix, p. clxxii (1879) ; 1. c. (6 s.) i, p. 48 (1881). ^ 

In this genus, as in the preceding, the anterior tarsi appear to be 
inserted before the end of the tibiae, due to a prolongation of the end of 
the tibia (which is itself more or less emarginate) arising from the 
union of the apical spines. Head normally ciliated : juga inclosing the 
tylus : vertex more or less rugulose ; eyes spinose at the base; prono- 
tum much narrower in front, with a median transverse impression: 
corium almost twice as long as the membrane, the latter extending 
slightly beyond the abdomen : ostiolar canal more or less rugose, with 
the oatiole in an emargination beneath and usually accompanied by a 
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small hook-shaped tongue {Sign.). In Stiharopns, the posterior tibiae 
are thickened; in Lactistes, they are slender; in Scopartpes, they have 
a longitudinal row of brush-shaped hairs, and in Adrisa, they are cylin¬ 
drical. Schiodte separates Oephalocteus and Laetistes thus :— 

Gephalooteus. Lactistes. 

Tarsi equal, veiy minute. Pos- Tarsi unequal, first pair longer, 
terior tibiae clavate, setose, exter- last tibiae narrow, compressed, 
nally very spiny. First tibiae pec- spiny. First tibiae pectinate, 
tinate, truncate. hamate. 

34. Lactistes kastelltis, Schiodte. 

Lactistes rastellus, Sohiodto, Krdyer’a Nat. Tidsskr. (2 s.) ii, p. 457 (1849) : 
StS.1, Orors. K. V.-A. F6rh. p. 614 (1870) ; En. Hem. v, p. 17 (1876) : Sign. A. S. 
B. F. (6 8.) i, p. 49, t. 2, f. 8 (1881). 

Blackish-brown, shining, oval: first pair of tibiae rounded internally 
before the apex : third joint of antennae one-fourth shorter than the 
second which is cylindrical. Onc-half longer than its greatest breadth 
before the base of the pronotum ; somewhat convex, shining, castaneous, 
the antennae and feet of a weaker colour. Head shorter by one-third 
than its greatest breadth through the eyes, rugosely punctured, flattish, 
margin somewhat elevated, minutely incised in the middle, frontal striae 
converging from the median length : rostrum reaching the intermediate 
coxae, second joint straight above : antennae exceeding the head by one- 
fifth, first and second joints of the same length, cylindrical, the second twice 
as slender, third obconical,last two equal, ovate, one-fourth longer than the 
third; pronotum one-sixth longer than the anterior breadth, shorter by 
half than the basal breadth, convex, somewhat flatly sloped towards the 
apex, distinctly constricted behind the middle, densely punctured, pos¬ 
terior margin and* anterior protuberances very smooth; sides sinuated 
behind the middle; anterior angles obtuse, posterior angle somewhat 
straight, callous, prominulous beyond the margin of the hemelytra: 
««cutellum as long as the pronotum, scarcely exceeding the basal breadth, 
rather densely punctured, apex somewhat doflexed, somewhat obtuse: 
hemelytra densely punctured, membrane hyaline {Schiodte). Lon®, 
5i mill. 

Reported from Serampur (Bengal), Philippines. 

36. Lactistes vicintis, Signoret. 

Lactistes vicinus, Sign., A. S. B. F. (6 s.) i, p. 60 t. 2, f. 9 (1881). 

9. Close to L. rastellus, Schiodte, but differs from it in the much 
shorter, broad, and rounded tip of the tibia?, in the internal edge of the 
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tibies being without tubercles, whilst the external edge has 5>6 robust 
spines or teeth. Head rounded, omarginate in front, juga united with the 
tjlus, borders with a rim ; less rugose : pronotum punctured, margins 
ciliated: hemelytra with three piliferous points: abdomen punctured r 
the ostiolar canal more sinuous in front and behind, ending in a lobe 
more angularly rounded, with a small tooth at the eraargination : smooth 
part of the mesostomum punctured: third joint of antennae oval, as 
long as the second but stout; 4'5 joints are equal and longest {Sign.)’ 
Long, 7j ; broad, 3^ mill. 

Reported from N. India. 

36. Lactistes teuncato-seebatcs, Signoret. 

Lactiatea tnmcaio-aerratua, Sign., A. S. E. F. (6 a.) i, p. 61, t. 2, f. 10 (1881). 

S. In colour and form like L. vicinuSf Sign., but differs especially 
in the dilated prolongation of the posterior tibise which is short and 
presents at the last spine of tho external side two emarginations that 
form three rounded teeth: the tarsi are very long. Head rounded, 
emarginate in front, the tylus shorter than tho juga but free, the juga 
not touching at the tip : pronotum more punctured, with two irregular 
smooth spaces on tho anterior disc : scutcllum less densely punctured : 
hemelytra without piliferous points : abdomen punctured on the sides, 
on tho mesosternum in tho glossy lateral part, and on part of the motaster- 
num and near the insertion of the posterior femora: the epistemum 
much punctured : the ostiolar canal very irregular, ending in a small 
lobe, rounded, with a valveless emargination, not a tooth {Sign.). Long, 
7|; broad, 3^ mill. 

Reported from N. India. 

Genus Scopasipes, Signoret. 

B. S. B. P. (5 B.) ix, p. olxxii (1879) j 1. o. p. 235 (1879) : 1. o. (6 s.) i, p, 
202 (1881). 

Distinguished by the form of the posterior tibice in the i which 
are long, flattened, more narrow at the base and at the tip and have on 
the internal surface a line or edge furnished with short, stiff hairs very 
close, and the same line but with a few hairs only in the ? ; on the 
external surface, there are spines as in the other genera of this section. 
Head more or less rounded and furnished on the margin with hairs and 
rather stout spiuules ; antennae 5-jointed of which the third is shorter 
than the second : ostiolar canal broad, grooved transversely and ending 
in a brood lobe with the lower opening surrounded by a kind of hood 
{Sign.). 
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87. ScOPARIFES LONOIBOSTRIS, Signorot. 

Scoparipea ? longiroatria, Sign., A. S. B. P. (6 s.) i, p. 206, t. 7, f. 24 (1881). 

Brown>black; somewhat parallel, elongate : rostrum and tarsi, 
yellowish : two first joints of the antennee, black, the rest brownish. 
Head rounded in front, striated, finely punctured, spinulose, and ciliated 
on the margin : second joint of the antonneo longer than the third: ros¬ 
trum very long, reaching the second ventral segment, the joints almost 
equal, the second joint much arched : pronotum almost square, anterior 
angles rounded, anterior border much emarginate, and strongly im¬ 
pressed, finely punctured, also the lateral margins and on the median 
transverse lino ; much ciliated on the borders ; scutollum rounded, im¬ 
pressed at the tip and very concave; disc punctured : hemelytra shorter 
and narrower than the abdomen, finely punctured, witli 7-8 piliferous 
points on the external side; raeinbrau# brown : feet black: anterior 
tibiea, broad, with the usual spines: abdomen glossy in the middle, 
punctured and striated on the sides (Sigti.). Long, 12 ; broad, 6 mill. 

Reported from India ? 

Genus Aduisa, Am. & Serv. 

Hist. Nat. Ina. Hera. p. 89(1843): Stal, En. Horn, v, p. 20 (1876): Signorot. 
A. S. E. F. (6 B.) i, p. 205 (1881). Inclndea Acatedectua, Dallas, List Ilein. i, p. 110, 
122 (1851): Walker, Cat. Hot. i, p. 64 (1867) and Oeobia, Montr. Ann, Sue. Linn. Lyon. 
(2 s.) V, p. 245 (1858). 

Distinguished by its 4-jointed antennee, due to the union of the 
second and third joints ; first joint short, not extending beyond the ante¬ 
rior margin of the head, second scarcely or as long as the third and fourth 
together, second joint gradually thickened from base to tip and a little 
pubescent, third and fourth almost of equal length and very pubescent: 
second joint of rostrum thickest and longest, tho fourth is shortest, 
almost as long as the first; body oval, a little convex; corium twice as 
large as the membrane : scutellum angular at the tip : the meso-and 
meta-sternal plaques mates very large, the upper reaching the lateral 
margin above the mesosternal furrow: the ostiolar canal which reaches 
the middle of the motasternal space is more or less waved and ends in a 
tubercle or rounded or angulated lobe j it is emarginate beneath with a 
lage valvule varying with the species: feet and abdomen normal (Sign). 

38. Adbisa maqna, Uliler. 

Acatalectus magnua, Uhlor, Proo. Ao. Nat. Sci. Phil. p. 222 (1860) ; StU, Eil. 
Hem. V, p. 27 (1876). 

Adriaa magna, Signorot, A. 8. B. F. (6 s.) i, p. 206, t. 7, f. 25 (1881). 

S. Black, shining, much punctured, the punctuation more or less 
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confluent, head rounded, emarginate, with the anterior margin narrowly 
recurved, juga meeting by a point of their surface in front of the tylus, 
coarsely and deeply rugosely punctured ; eyes testaceous, ocelli reddish ' 
antennas piceous, pubescent, terminal joints paler; rostrum pitchy black, 
second joint thickened ; thorax snbquadrate, anterior angles a little 
oblique and rounded, behind the head, a slightly elevated, irregularly 
crescent-formed surface, smooth and impunctate, remaining surface very 
deeply, coarsely and confliienily punctured, a series of very fine punc¬ 
tures along the lateral margins, basal margin subtnincate, smooth, with 
a very few coarse punctures : scutollum shining, rugosely punctured^ 
impunctato at the apex : corium subopaque, very finely and closely 
punctured ; membrane fuliginous, somewhat opaque, freckled with spots 
of yellow, beneath scabrescently punctured, venter densely so, its disc 
shining, impunctate, margins trenchant; legs deep black, shining, 
anterior and middle femora ciliated beneath, with a row of long slender 
spines, those upon the posterior pairs very short, tibiae densely spinose 
{JJJder). Long, 19 ; bi’eadth of abdomen, 10| mill. 

Reported from Hong-Kong. 

39. Adeisa (?) CLAEA, Walker. 

Acatalectm clanta, Walker, Cat. Het. iii, p. 535 (1868). 

Black, elliptical, rather flat : sides of the head and of the thorax 
with a few bristles : head hardly punctured ; sides and fore border veiy 
slightly reflexod; eyes, rostrum, antennae and legs, piceous : rostrum 
extending to the middle coxae : 1-4 joints of the antennae successively 
increasing in length : thomx sparingly and minutely punctured, smooth, 
except on each side in front of a transverse middle furrow; a ferru¬ 
ginous patch on each hind angle: scutellum rather thinly punctured, 
smooth at the base, with a narrow ferruginous border on each side : 
logs stout ; femoiu slightly dentate beneath; tibiae spinose : homelytra 
piceous, more thickly punctured than the thorax, with two veins near 
the costa and with four near the hind border; membrane colourlesAL.^ 
(Walker), Long, 10^ mill. 

Reported from India. 

Genus xEthus, Dallas. 

Pfc., List Horn. i. p. 110 (1851); Walker, Cat. Het, i, p. 148 (1867) : St&l, Hem. 
Afrio. i, p. 19, 20 (1864) ; En. Hem. v, p. 18 (1876) : ^n. A. S. E. P. (6 8.) i, p. 
423 (1881). Inclndes Cj/dnus, Ficber, Eur. Hem. p. 83, 863 (1861). 

Body oval or ovate, slightly convex j margins at least of the head, 
pilose or setose : head rounded at the apex, juga and tylus equally long ; 
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bnccules continued through, slightly elevated : first joint of the rostrum 
not extending posteriorly beyond the bucculte: antennoe 5-jointed, very 
often somewhat short and furnished with subfuaiform apical joints; 
scutellum triangular, longer than broad, frena extended almost to the 
apex: corium longer than the scutellum, with the apical margin 
straight; prosternum longitudinally impressed: feet moderate, femora 
sparingly setose, tibios veiy spinose, first pair much compressed, upper 
margin spinosely pectinate (Sidl). 

Signoret (1. c.) restricts JEthm^ to those species of Dallas which 
have the head spinulose and ciliated and in which the ostiolur canal does 
not end in a cornet or ear-shaped opening of which the borders are more 
or less flattened. 


40. ^TFUS INDICUS, Westwood. 

Cydnus indicua, Westwood, Hopo, Cat. Ilem. i, p. 19 (1837) ; Stal, Rn. Hem. 
V. p. 26 (1876) ; Sign. An. Miih. Gen. xvi, p. 632 (1880) ; Lothierry, I, c. xviii, p. 649 
(1883). 

JEthua perosua, Stal, Ofvers. K. V.-A. Forh. p. 214 (1853) ; TIom. Afric. i, p. 28 
(1864) ; Ofvers. K. V.-A. p. 614 (1870) ; En. Horn, v, p. 18 (1876). 

^thua impresaicoUia, Signoret, A. S. E. P. (3 s.) viii, p. 923 (1861). 

JEthua indiciia, Diillas, List Horn, i, p. 114 (1851) ; Walker. Cat. llot. i, p. 155 
(1867); Signorot, A. S. E. F. (6 s.) ii, p. 28, 1.1, f. 69 (1882). 

Small, black, shining, ovate, punctured : antonnro moderate ; sides 
of body setose : feet moderate, .blaok : anterior tibise, broad, spinose, four 
posterior setiforous {Westwood). Body long 6 mill. 

d, $. Oval or ovate, black-piceous: head somewhat obtusely round¬ 
ed, rarely somewhat semicircular, distinctly punctured, the base and the 
tylus smooth, margin slightly reflexed, remotely pilose: antenme 
fuscous-piceous, apical joints of a weaker colour, somewhat short, three 
last joints somewhat incrassate, second a little shoider than the third : 
thorax convex, in cJ, impressed before the middle, rather densely and 
distinctly punctured, the base and transverse space before the middle, 
smooth, lateral margins remotely pilose : scutellum moderately densely 
punctured: hemelytra distinctly punctured ; membrane sordid hyaline 
or very slightly infuscate: sides of venter sparingly punctured: tarsi 
yellow piceeus porosus, StS,l). Long, 5^—6 ; broad, 3—3^ mill. 

Reported from S. Africa, Madagascar, Flores, Celebes, Borneo, Java, 
China, Burma, India, Bombay. 

41. JBthus bobbet, Signoret. 

JEihus horrei, Signoret, A. S. E. F. (6 g.) ii, p. 32, t. 2, f. 73 (1882). 

S . Brown, oval, shining, sparingly and strongly punctured; ros- 
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tram, antennro coxm apd feet, yellow; tarsi of a lighter colour; spines 
on feet, black. Head rounded, emarginate in the middle, the tylus 
shorter than the jnga, the latter inclosing it, the borders also defined 
and posteriorly with 13-14 piliferous points on each side: vertex almost 
smooth, obsoletely striated : three ocelli near the eyes : rostrum reaching 
the intermediate coxee, antennae short, the second joint shorter than the 
third: pronotum very convex, with a strong line of dots behind the 
emargination and a slight impression; others at the anterior angles 
and on the transverse impression; the lateral margins sinuate and 
with 13-14 ciliated points : scutellum with the tip angularly rounded, 
mgosely and sparingly punctured on the disc, the base smooth : hemely- 
tra strongly punctured ; the marginal side visible to the tip but indis¬ 
tinct from the middle of the corium, and appearing crenulated, due to 
the presence of nine piliferous points or dots : the internal radial vein 
ending in the middle of the corium: membrane very long, of a light 
yellow hyaline and extending from near its half beyond the abdomen ; 
feet yellow, with black spines ; anterior tibioo very broad, with seven 
stout spines, the sixth and seventh almost united as in Laetistes : abdo¬ 
men smooth, impressed on the sides, in the space occupied by the ciliated 
points and the stigmata : plaques mates striated and punctured, the up¬ 
per ending in a point on the suture, the lower separated from the smooth 
lateral space by an almost straight line ; the ostiolar canal not reaching 
the middle of the motastemum and ending in a reniform lobe, with a 
valvular tooth in the indentation. Differs from Ae. indicus^ Westw. by 
its much broader head, almost smooth, and the tylus shorter than the 
juga which inclose it. In Ae. indicus, the head is longer than broad be¬ 
tween the eyes and the tylus is very narrow in front and as long as the 
juga which almost inclose it {Sign.). Long, 7 ; broad, 4 mill. 

Reported from Silhet. 

42. uEthds pebpunctatus, Signoret. 

JEthvs? perpunetatus, Sign., An. Mua. Gen. xvi, p. 634 (1881); A. S. E. F. 
(6 s.) ii, p. 34, t. 2, f. 76 (1882). 

Black: broadly oval, convex, much punctured over its entire sur¬ 
face, much ciliated on the head and pronotum: two glossy spaces on the 
anterior disc of the pronotum, at the basal angles of the scutellum and 
a median line on the latter almost carinate. Head rounded in front; 
the tylus very narrow at the tip which reaches the juga, margins slight¬ 
ly reflexed: pronotum ciliated on the sides and on the surface near the 
margin at the anterior angles; hemelytra much ciliated on the mar¬ 
ginal side, with 12-13 piliferous points ; membrane short, brown: feet 
black; tarsi pale; anterior tibie with eight spines on the external side 



49 


1887.] E. T. Atkinson— Notes on Indian Bhynclioia. 

and fonr on the internal aide : second joint of the*antenn89 much longer 
than the third : rostrum reaching the intermediate feet: ostiolar canal 
ending in the middle of the epiatemum, much rounded at the tip which 
is curved back beneath, with a valvular emargination : the epistemums 
with throe small dull plates (plaques mates)^ that of the mesostemum 
occupying the entire internal angle along the coxa and continued on the 
suture up to the border; the lower, or that of the metastemum, occupying 
only the space above the extreme lobe of the ostiolar canal {Sign.) Easily 
distinguished by its abundant punctuation and the form of the ostiolar 
canal. Long, 6; broad, 3^ mill. 

Beported from Khandalla (Bombay ?). 

43. /Ethus maurus, Dallas. 

AUthuK maurus, Dallas, List Horn, i, p. 118 (1851); Walker, Cab. Hot. i, p. 158 
(18G7) ; StII, Ell. Uetn. v, p. 20 (1876) ; Distant, Scion, lies. 2ud Yarkand Miss. p. 3 
(1879). 

^ . Black somewhat shining, very thickly and finely punctui’ed : 

head as long as broad, with the anterior margin semicircular, very 
faintly notched at the tip, juga not passing the tylus : ocelli not very 
large, red : thorax with a faint punctured transverse furrow about the 
middle, the anterior and lateral margins, and the portion of the disc be¬ 
hind the transverse furrow, very thickly and finely punctured ; scutol- 
lum rather elongated, very thickly and finely punctured. Coriaceous 
portion of the hemelytra pitchy castaneous, finely and rather thickly 
punctured, the punctui’es closer on the line of the veins, near which it 
is darker than on the rest of the surface; membrane brownish, trans¬ 
parent : abdomen very thickly and finely punctured on the sides, the 
middle of the disc, smooth, shining, impunctate ; the posterior margins 
of the segments very minutely denticulated : legs pitchy black, with the 
tarsi ferruginous*: rostrum ferruginous: antennae ferruginous brown 
(Dallas). Long, 6^ mill. 

B^ported from India ? 

Genus Cydnus, Fabricius. 

Ft. Syst. Rhyng. p. 184> (1803) : Cydnus, Dallas, Liat Horn, i, p. 110, 120 (1851) ; 
Walker, Cat. Het. i, p. 164(1867) : Stil, Hem. Afric. i, p. 18, 19 (1864) ; Bn. Hem. 
V, p. 20 (1876) : Sign. pt. A. S. E. F. (6 s.) ii, p. 145 (1882). Inclndes Brachypelta, 
Am. & Serv., Hist. Nat. Ins. Hem. p. 89 (1843). 

Body oval : head produced, semicircularly rounded at the apex and 
slightly emarginate in the middle, juga longer than the tylus, contiguous 
at the apex, margins reflexed, remotely ciliated ; bucculoe rather elevated, 
higher posteriorly than anteriorly : first joint of rostrum not extending 
7 
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beyond Ibc bucculo) posteriorly : antennoe 5-jointed, first joint not reach¬ 
ing the apex of the head : the lateral margins of the thorax ciliated : 
Hcutellum broader than long, narrow at the apex : frena extended almost 
to the apex of the sontollnm : costal margin of the hemelytra remotely 
ciliated, apical margin waved : pi-osteraam longitudinally excavated: 
feet robust, tibiro spinose, first pair compressed, upper margin spinosely 
pectinated (Stdl). Signorot’s diagnosis slightly differs as ho makes the 
tying and juga usually equal in length and bases bis differentiation from 
Stilus on the ostiolar canal having at the tip a free lobe, more or less 
elevated, horn-shaped and more or less flattened on the sides. 

44. Cydnus varians, Fabricius. 

CijdnuH vanans, Fabr., Syat. Rhyn*?. p. 187 (1803) : Sfal, En. Horn. v. p. 26 
(1876) ; Sign., A. S. E. V. (6 s.) ii, p. 163, t. 6, f. 92 (1882). 

^Jfhns rarians, Sl»1, Ucm. Fabr. i, p. 6 (1868). 

Cijdnus cyrtomenoidett, Dobrn, Stettin Eut. Zeit. p. 40 (1860). 

cf, Black-pi eoous or piceous, basal margin of thorax and feet, 

paler ; membrane sordid whitish : tarsi piceous-whitish : head anterioily 
very finely and remotely punctulate: thorax and hemelytra distinctly 
punctured. In stature like JlUlius indicus, Westw., but differs in its 
much smaller size, head more’ obtuse, anteriorly very obsoletely and 
remotely punctulate, tylus very slightly narrowed forwards, antennas 
much shorter, ocelli situate nearer to the eyes, thorax more narrowed 
anteriorly, punctuation on thorax, scutcllum and hemelytra finer, first 
pair of tibiro with fewer spincjs but apparently longer and the venter 
remotely sprinkled with fine, obsolete, small punctures (St&l). Long, 
4 ; broad mill. 

Reported from Bengal, Bombay, Ceylon. 

45. CvoNns ATERRiMUS, Forster. 

Cimex aterrimm, Porator, Nov. Spec. Ins. p. 7l (1771). 

Civtex niger, De Gccr, Mem. iii, p. 269 (1773). 

Cimex tristis, Pabr., Syst. Ent. p. 716 (1775) ; Ent. Syst. iv, p. 124 (1794). 

Cydnus tristis, Pabr., Syst. Rhyng. p. 185 (1803) : Hahn, Wanz. Ina. i, p. 161, 
t. 26, f. 83 (1831). 

Brachypelta tristis, Am. & Serv., Hist. Nat. Ins. Hem. p. 90 (1843). 

Cydnus earhonarius, Pouroroy, Ent. Paris (1786) : sec. Sign. 

Cydnus spinipes, Sohranck, Ennm. Ins. Anstr. p. 275 (1781). 

Brachypelta elevafa, Uhlor, Proc. Ac. Sci. Phil. p. 222 (1860) ; Cydnus id, St&l, 
En. Horn, v, p. 20 (1876) 

Var. (bj. Cydnus sanguinicollis, Pabr., Syst. Rhyng. p. 185 (1803). 

Var. (c), Cydnus brunnipennis, Fabr., 1. o. p. 186 (1803). 

Brachypeltus aterrimus, Signoret, A. S. E. P. (6 s.) iii, p. 358, t. 9, f. 186 (1883.) 
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Cydnus aterrimus, Dallas, List Ilem. i, p. 12 (1851) esol. syn. pt.; Walkor, Cat 
Hot. i, p. 161 (1867): St&l, Hem. Afrio. i, p. 19 (1864) ; Hem. Fabr. i, p. 6 (18G8) ; 
En. Hem. v, p. 20 (1876). 

Black, somewhat shining, densely and distinctly punotulato : mem¬ 
brane whitish hyaline, margined black at the base: thorax in cf an¬ 
teriorly intruded and slightly transversely elevated in the middle (Stdl.) 
^, long, 9-13 ; broad 5-6 mill. 

Var. 6. has the antennte, and basal limbus of thorax yellow-cas- 
taneous. $ , long 12 ; broad, 6|- mill. 

Var. c. has the antennas, corium and clavus, yellow castancous, tho 
corium and clavus infuscatc at the base, d , long, 9 ; broad 5 mill. 

Oval, elongate, deep black, finely punctured : base of vertex, an¬ 
terior disc of tho pronotum, two basal angles of tho scutollum, smooth, 
the last a little elevated : beneath smooth, shining in tho middle, tho 
sides more or less granulated or punctured ; f(!et smooth, shining, some¬ 
times of a lighter colour, femora with sovcnul rows of spinoso hairs, an¬ 
terior and middle pair with two spines at tho tip : anterior tibioa strong¬ 
ly amplified, the end having eleven strong spines on the external side 
and four on tho internal side and at the tip, scjveral others on tho an¬ 
terior and posterior disc: trochanters, rostrum and antennoo, picoou.s. 
Head longer than broatl, margins much raised in front, withoul. hairs on 
tho border and shining only those proceeding from the piliferous points on 
tho vertex and those anterior below the head which spring from each side of 
the base of tho rostrum : the tylus strongly inclosed by tho juga : eyes 
small, without a spine at tho base: ocelli very small uearcr to tho eyes, 
than to the median line: rostrum short, stout, scarcely extending be¬ 
yond tho anterior coxae, first joint entirely hidden by the rostral ridges 
which are rather raised ; the second joint stouter, equal to the third, tho 
last one-third less than the preceding: first joint of the anteiiiue short¬ 
est, tho third less than tho rest, second, fourth and fi fth almost equal: 
anterior border of pronotum strongly emarginate and showing behind 
the indentation an impression, very sti’ong in the i .and less so in tho 
‘ 5 ; scutollum triangular, the side hardly .shorter than tho base, tip 
angular: hemelytra with 1—3 hairs, extenial margin very narrow: mem¬ 
brane almost as long as the corium and extending by one-fourth beyond 
the abdomen, dull plates (plaques mates) with the angles rounded and 
weakly grooved; the glossy parts and grooves closely punctured : ostiolc 
ending in a broad, tumid, smooth, shining plate with the posterior con¬ 
vexity circular {Sitjn). Long, 10—13 mill. 

Reported from Eiiiope, Africa, India: specimens from Har<lwar 

(N.-W. P.). 

Add porhai»s 



52 B. T. Atkinson— Notes on Indian Bhynchota. [No. 1, 

Cydnua nigritus, Falbr,, Ent. Syst. iv, p. 123 (1794) ; Sign. A. S. E. F. (6 B.)r 
ii, p. 147, t. 6 , f. 85 (1882). Reported from CUna, Cochin-China, Europe. 

Cydnua laticeps. Sign., 1. o. p. 162, t. 7, f. 98 (1882). Reported from Hong' 
Kong. 

Genus Gampsotes, Signoret. 

A. S. E. F. (6 B.) ii, p. 243 (1882). 

Stenocoris and Gampsotes differ from tlie other genera of Cydnina 
in the length of the rostrum which reaches tlie tip of the second seg¬ 
ment of the abdomen. In Stenocoris, the third joint of the antennae 
is much smaller than the second, and the 4-5 joints equal or almost so, 
whilst the base of the second joint moves in a median groove on the 
mesosternum. In Gampsotes^ the second joint of the antennte is longer 
than the third, the third is shorter than the fourth which itself is almost 
as long as the second : the base of the second joint is free, crosier-shaped 
and slender, further the first joint is only partly hidden by the rostral 
ridges which leave the apical half of the joint free (Sign.). 

46. Gampsotes paralleltjs, Signoret. 

Oampaotea parallelua, B. S. B. P. (6 a.), i, p. xxix (1881) : ii, p. 243, t. 8, f. 103 
(1882). 

Two and half times longer than broad, parallel, piceous : antennoe 
especially the joints, and the tarsi ferruginous; rostrum of a lighter 
colour. Head longer than broad between the eyes, finely punctured, a 
little ciliated; second joint of the antenme hardly less long than the 
third, fourth and fifth longest, the latter longer than the fourth: ros¬ 
trum very long, reaching the third abdominal segment, second joint 
ai*ched and somewhat crosier-form at the base, third joint shortest, 
equal to the first, the fourth slender and long, equal to the second: 
pronotum strongly cmarginate in front and punctured, except on the 
anterior disc and at tho posterior margin, weakly ciliated on the 
sides : scutellnm very long, rounded at the tip, much punctured, except 
at the basal angles: hemelytra very long > membrane yellow hyalinS, 
extending slightly beyond the abdomen, with four obsolete veins; corium 
convex at the tip, much punctured, cubital portion with two almost 
complete rows of points and a third smaller towards the scntellum: feet 
comparatively short, normally ciliated and spinulose; anterior tibiee 
much dilated: ostiolar canal ending in an irregular tuberculous lobe: 
dull plates (plaques mates) occupying almost the entire meso- and meta- 
thoracic space and weakly striated; abdomen very rough on the sides 
and smooth in the middle (Sign.). Long, ; binad, 2 mill. 

Reported from India. 



1887.] E. T. Atkinson— Notes on Indian Bhynohota. 53 

Genus Macroscytus, Picben. 

Enr. Hem. p. 83, 362, (1861) s Stal, Hem. Afric. i, p. 19, 28 (1861); Ba. Horn. 
T, p. 18 (1876) : Sign. A, S. B. P. (6 s.) ii, p. 466 (1882). 

Body oval, depressed, ciliated with rare or very rare hairs: head 
flat, semicircularly or somewhat obtusely rounded; juga aud tylus of 
equal length; bnoculas continued through : antcnnoa 5- jointed, moderate, 
filiform, second and third joints somewhat equal, somewhat longer than 
the basal: scutellum triangular, longer than broad, the frena continued 
almost to the apex; corium longer than the scutellum, exterior a])ical 
angle acute : prosternum longitudinally iraprcsseil: foot modomte, tibiw 
slender, first pair somewhat compressed, uppci’ margin pectinated with 
remote spines, last femora beneath armed near the ape.x with a spine 
or tooth. Closely allied to Julius, Dallas, differs in having the body 
very remotely ciliated, margin of the head always witlnnit small spinuM 
and especially in its habit {Stdl). Signoret makes the dislitignisliiiig 
characters the large scutellum and especially the presence of a spine at 
the tip of the posterior femora. 

47. Macroscytus foveolus, Dallas. 

^thm foveoluit, Dallas, List Horn, i, p. 113 (1861); Walker, Cal. Hot. i, p. 167 
(1847); Stal, En. Hem. v, p. 25 (1876). 

Macroscytus foveolm, Signoret, A. S. B. F. (6 s.) ii, p. 472, t. 12, f. 131 (1882). 

S . Head rather small, with the anterior margin rounded, entire, tho 
juga not meeting beyond the tylus; pitchy brown, with the margins paler 
and fringed with fine bristles : ocelli veiy largo, rod : thorax pitchy 
brown, with the posterior margin castancous, anterior margin with a 
faint, finely punctured, transverse fovea; lateral margins finely and 
thickly punctured, and fringed with long, stout, bristle.s; posterior 
portion of the disc finely and sjmringly punctured : scutellum pitchy 
•4rowa at the base, becoming castaiieous-brown towards tlio apex, rather 
strongly but spanngly punctured; the tip with a distinct fovea. Cori¬ 
aceous portion of the hemelytra bright castancous-brown, thickly and 
finely punctured; membrane brownish, semi-transparent: abdomen 
beneath pitchy, very smooth, shining, witli the disc irnpunctate, the sides 
thickly and finely punctured : pectus pitchy, thickly and finely punc¬ 
tured ; anterior legs pitchy red ; four posterior pitchy, with the coxae 
reddish; all tho tarsi ferruginous : rostrum pitchy rod, with the apex 
pitchy; antennae ferruginous, dusky towards the base [Dallas). Loug, 
11| mill. 

Reported from N. India. 
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48. Macrosoytus brunneus, Fabricius. 

CydnvM hrmmem, i’abr., Syat. Illiyng. p. 185 (1803). Tanger. 

JEfhux hrii/nneus, Walker, Cat. Hot. i, p. 149 (1867) oxcl. syu. Syria. 

Cydnus proximuH, llamb., Fanaa Audal. p. 112 (1839). Spaiu. 

Aithus badius, Walker, Cat. Het. p. 169 (1867). India, Ceylon, N. China. 

Vai*. (b.) JBthus opacus, Stal, Ofvors. K. V.-A., F6rh., p. 214 (1853) ; Macros- 
cytm id, Hem. Afric. i, p. 26 (1864); En. Horn, v, p. 19 (1876). CaSraria. 

Yar. (c.) Cimeai spinipes, Fabr., Spec. Ins. ii, p. 360 (1781) ; Maut. Ins. ii, p. 
172 (1787); But. Syst. iv, p. 131- (1794). Cen. Africa. 

Cydnus spinipen, Fabr., Syst. Rhyng. p. 180 (1803): Stil, En. Hem. v, p. 25 
(1870). 

Macroscytm hrtirmeus, Fiober, Ear. Ilora. p. 302 (1861) cxol. syn. pt. j Mnls. and 
Key, Pun. Fran, ii, p. 32 (1866), SLal, Hem. Fabr. i, p, 6 (1868) : Sign. A. S. E. F, 
(6s.) ii, p. 477, t. 14, f. 130 (1882). 

Statnro and size of G. aterrimus, Forster, but entirely brunneous 
and more flat, thorax not rotuse nor impressed with a median stria : 
antennao 5-jointed : feet spiiose : last pair of femora inwardly dentato 
(M. hnmneus, Fabr.). 

Oval: of a more or loss deep brown; the varieties brunneus and 
opacus, black and spinipes more or loss finely punctured : corium some¬ 
times glos.sy : rostrum, base of antennao and the tarsi, yellow. Hoad 
rounded circularly in front; tylus as long as the juga which have 6-6 
hairs along the margin: vertex scarcely carinate : ocelli approximate 
to the eyes : rostrum reaching the tips of the intormediato cox.*® ; two 
first joints of the antennao, yellow; the third shorter than the second, 
the fourth and fifth the longest; pronotum convex in front, transversely 
flattened without an impression; borders slightly margined and with 
several hairs: scutellum long, reaching three-fourths of the abdomen, 
angular at the tip which is sloped, convex at the base and on tho sides, 
very finely punctured on the disc : hemelytra almost flat, finely punc - 
tured, the radial veins scarcely prominent, tho marginal side with 3-6 
piliferous points; membrane short, white, hyaline, veins clouded brown : 
feet obscure, more or loss deeply coloured, tho tarsi yolloV, all the 
femora spinosc beneath, tho posterior femora with two stouter spinet~ 
at tho tip which causes the posterior tibiro to become somewhat distorted 
at tho base, this portion is reddish and glabrous: abdomen black and 
smooth with some hairs on the margin : ostiolar canal grooved ; the tip 
with two lobes having a broad irregular valvule in the posterior indenta¬ 
tion ; tho dull plates (plaques mates) finely striated, the upper rounded 
at tlie anterior angle and between it and the mesostemal groove a 
smooth space which extends to the level of the tip of the ostiolar canal. 
In var. opacus, there is a weak punotuation in the smooth space of the 
metastcmiim (Hign.). Long, 8 ; broad, 4| mill. 

Reported from Europe, Africa, Asia : China, Ceylon, India. 
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49. Macroscytus kxpansus, Signorofc. 

A. S. E. P. (G B.), ii, p. 4.79, t. 14, f. 13H (1882). 

Body oblong, oral, of a blacki8li-l)r«)\vn : rostrum, Rise and tip of 
the antonnre and tlio foot of a liglitor colour : tarsi, yclhjvv : homolytm 
light brown ; liLcly punctni’od ou tho po.storior disc of the pronotum, 
tho Boutclliim and tlie homolytra. Tylus on a lov'ol with tho juga which 
have six hairs; vertex weakly furrowed : tliird joint of the antonnaj 
shorter than the second: pronotum with 10—11 hairs on tho lateral 
margins ; behind the emargvnation the points arc very obsolete : scutol- 
lum smooth at the base, spai’ingly punctured on the disc, tip angular; 
membrane hyaline ; abdomen smooth in tho middle, with very fine small 
strino, on tho sides: tho mososternal dull plate {plaque mate) finely 
striated, rounded at anterior angle, sejiaratod from the mo.s()storual 
groove by a broad glossy band which is punctured and furnished with 
small stria), that of the motastenium is finely striated and ])uncturod : 
the ostiolar canal ends in a two-lobed part of which tho external lobe is 
broadly dilated and there is a broad rounded valve in tho indentation. 
I'ossibly only a local variety of M. bruuncus, Pabr., from which it difl'ers 
ill its appearance but especially in the form of tho tip of tho ostiolar 
canal which is here much dilated and is confused with the thickened fold 
of tho mososternal groove (Sign.). Long, 7 ; broad, 4 mill. 

Reported from Bombay. 

Genus Gkotomits, Mulsant & Rey. 

Pnn, Franco, p. 34 (18Gfi) ; Sign. A. S. E. P. (C b.), iii, p. 33 (1883). 

Differs from Gydnus in tho absence of small spines on tho head. 
The rostrum is short, usually not extending beyond tho intermediate 
trochanters which distinguishes it from Gampsotes : the anterior border 
of the pronotum is not margined which separates it iroin Pangi.eus: 
the absence of the tumidity on tho lateral angles of the disc of tho 
pronotum which conceals the real angle as in Macroscytus and the 
.jiosterior femora being spinose at the tip‘give sufficient charactei's for 
distinguishing it. Moreover the ostiolar canal is terminated by a reni- 
form or comet-shaped lobe (Sign.). 

50. Geotomgs pyomasus, Dallas. 

Mthns pygmasm, Dallas, List Hem. i, p. 120 (1851) ; Walker, Cat. Hot. i, p. 158 
(1867); Stal, En. Hem. v, p. 26 (1876). 

CydnuK rarociliatus, Ellonr., Nat. Tijfl. Nod. Ind., xxiv, p. 139, f. 7 (1862) 
Vollen., Faun. Ent. Ind. Neerl. p. 18 (1868). 

Cydnua pallidicomia, Vollen., 1. c., p. 17 (1868). 

Cydnm apicalia, Horvath, Hem. Het. rocoltus en Chine, p. 3(1879). 
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^thiis pailiditarma, §coti>, Hem. Japan, Trans. Ent. Soo. iv, p. 309 (1880). 

OeotmnuH jncibndus, F. B. White, A. M. N. H. (4 s.) xx, p. 110 (1877). 

Oeotomua aubtHatia, F. B, White, 1. c., p. Ill (1877). 

Oeofomus ? minutua, Motsoh., Sign., Ann. Mas. Civ. Gen. xvi, p. 660 (1880). 

Qeotomus pygmoeua, Sign., A. S. E. F. (6 s.) hi, p. 51, t. 3, f. 160 (1883). 

¥ . Elongate-ovate, black, shining ; head with the jnga sparingly 
punctured; ocelli red; thorax smooth, somewhat quadrate, transverse, 
with a short line of fine punctures close to the middle of the anterior 
margin, a line of similar punctures across the middle, and a few scattered 
punctures on the sides, scutellum long, rather thickly and finely punc¬ 
tured, with the base impunctate. Coriaceous portion of the hemelytra 
pitchy, very thickly and finely punctured, the punctures larger along 
the veins; membrane whitish ; body beneath, black; abdomen thickly 
and finely punctured on the sides ; the disc smooth : legs pitchy ; tarsi 
pale orange; anteunm pale brown, with the tips of the fourth and 
fifth Joints paler or testaceous (Dallas). Long, 3|—4j; broad. If—2 
mill. 

Reported from India, Sumatra, Java, New Caledonia, Japan, China, 
Hawaii. 


51. Geotomus elongatus, Herrich Schaffer. 

Cydnus elongatus, Herr. Scliail., Wanz. Ina. v, p. 97, t. 37, f. 646 (1839). 

Cgdnus oblongus, Bamb., Fatma Andal. p. 115(1839); Fiebor, Ear. Hum. p. 364 
(1861). 

Mlhus elongatus. Walker, Cat. Hot. i, p. 148 (1876). 

Qeotomus elongatus, Muls. and Rey, Pun. Prance, ii, p. 35, 38 (1866); Sign. A. 
S. E. F. (6 s.) iii, p. 212, t. 6, f. 176 (1883). 

Body oblong, elongate, parallel on the sides : black-brown, corium 
a little lighter; rostrum, antennre and feet, yellow-brown ; tarsi yellow : 
punctured on the head, the posterior disc and the sides of the pronotura, 
the scutellum (except the basal angles), and the licnielytra. Head 
rounded in front, tylus as long as the jaga and presenting two liairs at 
the tip, the juga with 4—5 hairs : second joint of the antenna; as long as 
the third, the fourth and fifth longest: rostrum reaching the base of thT 
intermediate coxaa: pronotum slightly impressed, punctured on the 
posterior disc, also on the lateral margins and behind the anterior in¬ 
dentation ; 7—8 piliferous points on the sides: scutellum long, punc¬ 
tured, angular at the tip, with a longitudinal impression, basal angles 
smooth ; hemelytra punctured, a single piliferous point on the marginal 
side : membrane white hyaline : abdomen black, smooth in the middle, 
sides punctured: mesostemal plate extending to the lateral margin, 
metasteimal plate separated from the smooth space which has two rows 
of dots, by an almost straight line, concave above, convex below : ostiolar 
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oanal very rough, narrow at tho base, very broad |d> the tip which forms 
a much rounded lobe presenting behind a strong excavation in which is 
hidden the ostiole {Sign.), Long, 4; broad H mill. 

Reported from Europe, Asia, Africa. 

52. Geotomds ABDOMiNALts, Sigttoret. 

A. 8. E. F. (6 s.) iii, p. £19, t. 9, f. 184 (1883). 

(f. Oval, elongate: pitchy brown, tho hemelytra of a lighter 
colour. Head rounded in front; the tylus broader in the middle than 
at the tip, as long as the juga and having two hairs at the tip, the juga 
with five hairs on the margin: vertex finely punctured : the second 
joint of tho antennaa longer than the third : rostrum reaching tho level 
of the intermediate coxie: pronotum strongly impressed in front behind 
the anterior indentation and finely punctured in tbat space also on tho 
transverse line and along the lateral margins; tho transverse groove, 
absent in the middle, is visible on the sides below the piliferous points ; 
lateral margins with five hairs : scutellum long, narrowly rounded at 
the tip, finely punctured on its disc, basal angles smooth and very 
convex: hemelytra punctured, corium more sparingly: membrane 
slightly smoky, hyaline, projecting beyond the abdomen which is smooth 
in the middle, strongly punctured on the sides : meso- and meta-sternnm 
without dull plates (plaques mates) y and both sparingly but broadly 
punctured: ostiolar canal, broad, short, ending in a broad ear or cornet 
{Sign.). Long, 3^ ; broad, 2 mill. 

Reported from India. 

Genus Guilocoris, Mayr. 

Yerh. Zool. Bot. Geaa. Wien, ziv, p. 907 (1864) ; Walker, Cat. Het. i, p. 170 
(1867): Stal, Bn. Hem. v, p. 21 (1876) : Sign., A. S. E. F. (6 a.) iii, p. 617 (1883). 
Inoladea Amnestoiden, Sign., B. 8. E. F, (5 a.) iz, p. viii. (1880). 

Margin of head with erect spinules: tylus as long as the juga: 
eyes prominent, ocelli distinct: antennas 5-jointed, second joint scarcely 
> -half as long as the third ; margin of pronotum anteriorly and on both 
sides, elevated ; scutellum short, triangular, reaching the base of the 
fourth abdominal segment: odoriferous orifice with a long furrow, with 
a rounded elevated lobe at the apex: first pair of tibiae gradually 
broader towards the apex, externally spinosely pectinated: tarsi in¬ 
serted at the apex of the tibiae (Mayr.) 

53. Chilocobis nitidus, Mayr. 

Ohilocoria nitidus, Mayr, Yerh. Zool.-Bot. Gess. Wien, ziv, p. 907 (1864) : Walker 
Cat. Het. i, p, 170 (1867); Stkl, En. Hem. v, p. 21 (1876): Distant, Trans. Ent. Boo 
p. 416 (1888) ; Sign., A. S. E. F. (6 s.) iii, p. 618 (1883). 

8 
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Sliinitig, piceou8-l)lack: posterior margin of the pronotum, heme- 
lytra, antcnnee, rostmm and feet, mfons castaneous: head strongly, pos¬ 
terior part of pronotum and hemelytra finely, and the apex of scutollum, 
punctured ; mombranc hyaline : abdomen smooth (Mayr). Long, 5 mill. 

Reported from Kashmir. 

54. Ohilocoris piceus, Sign. 

A. S. E. P. (6 8.) Hi, p. 518, t. 16, f. 201 (1883). 

Blackish-brown, lighter on the corium and on the lateral and pos¬ 
terior margins of the pronotum. Hoad broad, cyos very stout; ocelli 
nearer to the eyes than to the median lino ; vortex with a longitudinal 
impression; the border of the head, margined : tylus broader in tho 
middle than towards the tip : pronotum strongly margined in front with 
a longitudinal line and impressions ; anterior disc smooth, .shining, not 
punctured (except on the sides which are finely punctured), transverse 
groove very distinct, with a line of dots; posterior disc weakly punc- 
tui’ed: scutellum blunt at the tip, sj)aringly punctured on the disc, 
more so but more finely on the lateral margins : hemelytra strongly 
punctured along the cubital veins with two rows of lines on the clavus, 
the corium very finely punctured at the tip, almost smooth at the base : 
membrane hyaline yellow : moso- and meta-stomum dull : ostiolar canal 
very long but not extending beyond the margin, ending in a lobe trun¬ 
cated at the tip, rounded behind, with a median canal which disappears 
towards the terminal lobe {Sign.). Long, 3^ ; broad If mill. 

Reported from India. Possibly same as preceding. 

55. Chilocoris parumpunctattts. Sign. 

A. S. E. F. (0 s.) Hi, p. 520, t. 16, f, 202 (1883). 

This species is distinguishable by the serrated margins of the 
pronotum and of the base of the hemelytra from the teeth of which 
issue hairs, nine on the pronotum and six on the hemelytra. Light 
chestnut brown, shining, weakly punctured on the head; tylus veiy 
convex and much amplified in tho middle, narrow at tho tip and on tho 
vertex much broader than the juga: pronotum strongly margined in 
front, with 3—4 stout points behind the anterior indentation, the anterior 
disc smooth, shining, longer than the posterior, very convex, and se¬ 
parated from tho latter by a strong punctured impression; beyond tho 
groove on the posterior disc are some twelve stouter points and on the 
groove on each side of tho eyes, 3—4 stout points: scutellum blunt, 
rounded at tho tip, sparingly and strongly punctured on tho disc, a 
little more abundanl.ly on the sides : hemelytra sparingly punctured 
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on the coiitiiu which is almost smooth, more 'abundantly along the 
cubital suture, the clavus showing a complete line along the suture and 
a half-Hno near the scntellum; a second line of punctures on the 
external radial vein and a strong impunctate line, not extending beyond 
the middle of the homelytra, on the internal radial vein: membrane 
hyaline, extending beyond the abdomen which is smooth and shining: 
moso- and meta-sternum ontiiely dull: ostiolar canal very long, extending 
beyond the raososternam, stout at the soni*ce; then narrowing and 
ending in a rounded lobe which points backwards; in the middle, a 
narrow groove gradually widened until it is lost in the rounded lobe 
Long, 2.r ; broad, 1 mill. * 

Reported from India. 

Sec. II. Seiiibides Signorot. 

A. S. B. F. (6 8.) i, p. 26 (1881) ; iii, p. 521 (1883) :—8efdrkla, St»l, Horn. Afric. 
i. p. 27 (1864). 

Without piliferous or setigerous points or dots on the vertex and 
pronotum in front near the anterior margin and on the disc near the 
transverse impression and above. These characters are, however, so 
weak and variable that Stil was probably right in sinking the divisions 
into Oydnida and Sehirida made by him in 1804 and including the 
whole as one sub-family of the PentatoraidjB in 1876 (En. Hem, v. p. 
17, 1876). 


Genus Peltoxyb, Signorot. 

B. S. B. P. (5 8.) X, p. xxxiii (1880) ; 1. o. (6 b.) iii. p. 522 (1883). luolados 
Legnoius, Stal (neo Schiodte), Horn. Pabr. p. 7 (18G8); Bn. Horn, v, p. 22 (187G). 

Scutellum short, sides almost equal at the base, tip acuminate; 
membrane very largo, but not projecting beyond the abdomen: ros¬ 
trum short, scarcely extending beyond the anterior feet; intermediate 
femora ciliated and with four short spines at tho tip j anterior tibiie a 
Ij^tlc dilated, the posterior tibiae straight: ostiolar canal broad, long, 
with an opening of one half its size (Sign .). 

56. Peltoxts brevipennis, Fabricius. 

• 

Cimex brevipennis, Pabr., But. Syst. Suppl. p. 636 (1798). 

Cydntis brevipennis, Pabr., Syafc. Brhyng. p. 187 (1803). 

Ailhua brevipennis. Walker, Cat. llet. i, p. 158 (18G7). 

Lerjnotm brevipennis, Stal, Hem. Pabr. i, p. 8 (1868) ; En. Hem. v, p. 22 
(1876). 

Peltoxiis pubescens. Sign., B. S. E. P. (5 a.) X, p. xxxiii (1880). 

Peltuxys brevipennis, Sign., 1. c. (6 s.) iii, p. 522, t, 15, f. 203 (1883). 
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9 . Black, shining, above and beneath very densely and distinotly 
pnnctnred : first joint of the antenna and the rostmm, piceons : tarsi 
pale yellow piceons. Tylns remotely pnnctnred towards the base, im- 
pnnctate before the middle, transversely rngose: thorax in the middle 
almost twice longer than the head, convex towards the sides, behind 
the middle, and anteriorly transversely slightly depressed, somewhat 
convex before the middle, this convex part somewhat depressed in the 
middle, anteriorly somewhat sloped: clavns with two rows of punc¬ 
tures : corium in the interior part behind the middle with four rows 
of punctures, towards the base, and on the exterior part sparsely punc- 
turei}: membrane fuscous, (Stdl). Long, 4^ : broad, 2 mill. 

Reported from Tranquebar, India, Saigon. 

Genns Tritomeoas, Amyot & Serville. 

Hist. Nat. Ins. Hem. p. 92 (1843): Signoret, A. 8. E. F. (6 s.) iv, p. 60 (1884). 

Second joint of the antennse much smaller than the third : ‘plaques 
mates of the episternums small: lobes of the head, unequal or equal which 
causes the anterior margin to appear more or less emarginate: tylus 
almost as long as the juga. Head slightly reflexed on the margins and 
appearing impressed or more or less emarginate in front: prouotum ap¬ 
pearing flattened in the margins although really possessing a marginal 
ridge: median angles of the prosteruum less pronounced than in the other 
genera of this section and therefore the median groove is not so deep : 
mesostemal ridge indistinct, metastemum smooth: ostiolar canal with 
an ear-shaped small tongue very distinct, the dull plates (plaques mates) 
weakly developed above and below the mesostemal groove (Sign). 

57. Tbitomegas bicolob, Linnasus. 

Oimett hicolor, JAanmaa, Faun. Sneo., No. 936(1761); Syst. Nat.} (ed, 13) p. 
722 (1767) ; De Gder, Mem. iii, p. 268 (1778) ; Fabr., Syst. Bhyng., p. 176 (1803 : 
Wolff, loon. Oim. p. 63, t. 7, f. 63 (1801) : Stoll, Pun., p. 126, t. 32, f. 224 (1788). 

Cydnua hicolor, Hahn, Wanz. Ins. i, p. 192, t. 81, f. 99 (1831). 

OydnuB nuhilosa, Harris, Exp. Eng. Ins. 90, t. 26, f. 8 (1776). 

Sehinia hicolor, Dallas, List Hem. i, p. 129 (1851). 

Tritomegaa hicolor, Am. & Serv., Hist. Nat. Ins. H^mr., p. 98 (1843) Sohlb. Mon. 
Geoo. Penn. p. 21 (1848) : Sign., A. S. E. P. (6 s), iv, p. 60, t. 2, f. 217 (1884). 

More or less oval: bluish-black, shining, punctured, spotted 
white; two irregular spots on the anterior angles of the pronotum, 
two others at the external base of the hemelytra and two not so large 
at the external angle of the corium: usually also two small white dots 
at the external angle and at the base of the pronotum as in the type, 
white: head indented in front, juga with a channeled rim; feet blu¬ 
sh-brown, with a more or less broad white ring at the base of the tibiee: 
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antennas brown, second joint shorter than the 4hird, the latter some- 
times twice as long as the former: dull plates (plaques mates) less 
developed with some strong, deep points, especially in the mesostemal 
angle : ostiolar canal very long, projecting beyond the transverse two* 
thirds of the metastemum (Sign). Long, 5-7; broad, 2^-5 mill. 
Common in Europe and Asia. 


IV.— A second series of New Species of Ficus from New Guinea.—Sy 
Geoboe Kino, M. B., LL. D., F. L. S., Superintendent of the Boyal 
Botanic Oardenf Calcutta, 

[Received March 23rd;—Bead April 6th, 1887.] 

Since reading my paper before this Society ** on some new species 
of Ficus from New Guinea,” in January last, I have received from the 
distinguished botanist and explorer, Siguor Beccari of Flounce, materials 
which enable me to describe seven additional new species from that 
island. The whole of these species wore collected either by Big. Beccari 
himself, or by his companion Count D’Albertis. These seven species 
all belong to the third of the sub-groups defined in my paper just re¬ 
ferred to, namely, the group characterised by having “ unisexual flowers, 
the males and galls being in one set of receptacles and the fertile female 
flowers alone occupying another set of receptacles.” In this group these 
seven species are distributed amongst the sections Syoidium, Oovellia^ 
Eusyce, and Neomorphe^ for the distinguishing characters of which I must 
refer to the paper already mentioned. 

. Stcidium. 

Ficus eonsptcahilis, King. A tree (P) the young branches and leaf- 
buds covered with short deciduous yellow hairs; leaves broadly ovate or 
elliptic, the apex acute or shortly acuminate, the edges entire; the base 
broad, slightly unequal, sub-cordate, 7-nerved; primary lateral nerves 
about 6 pairs; secondary nerves sub-transverse, little curved; lower 
surface pubescent especially on the midrib and nerves, reticulations 
minute distinct; upper surface minutely lepidote; length of blade about 
8 inches; petiole *8 in.; stipules densely covered with long, yellow, silky 
hairs. Receptacles large, shortly pedunculate, axillaiy, solitary, de¬ 
pressed-turbinate, both base and apex very concave, the surface 
wrinkled, rough, minutely tuberculate, deciduously hispid-tomentose; 
length from base to apex 1*1 in.; breadth 1*6 in.; umbilicus much 
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depressed, large, with numerous scales; basal bracts 3, broadljr tnangu- 
lar; pedicel ’2 in. long, hispid; female flowers sub-sessile or pedicellate, 
perianth of three distinct dark-coloured pieces; ovary ovoid, smooth; 
style terminal, longer than the ovary in the sessile, shorter than the 
ovary in the pedicellate flowers. 

New Guinea: Sig. Beccari (Herb. Bcccari, P. P. No. 651.) 

Ficus me^iloides, King. A tree; the young shoots with long, tawny, 
adprossed, rather stifE hairs which are ultimately deciduous ; leaves hard 
and rather harsh to the touch, sub-coriaceous, petiolate, elliptic, in¬ 
equilateral, the apex shortly cuspidate ; the edges, entire, recurved; the 
base narrowed, cordate or emarginato, sometimes oblique, 5 to 7-norved ; 
primary lateral nerves about 6 pairs, prominent beneath and minutely 
adprcssed-pubescent as is also the midiub ; the rest of the under surface 
IJuberulous and obscurely and minutely tuberculate; upper surface 
minutely lepidote, glabrous, rigid; length of blade 6 to 7 in.; petiole 
scurfy and with a few scattered adpressed fulvous hairs; 4 in. long; 
stipules ovate, acute, pilose externally, '4 in. long. Receptacles sessile, 
axillary, solitary, sub-globose (the base and apex truncate), the surfaces 
with many faint vertical ridges especially towards the apex, slightly 
vcrrucose, when young scurfy pubescent, when mature nearly glabrous; 
1 in. long by 1'3 in. broad ; the umbilicus large, wide, surrounded by a 
rigid but in no way projecting annulus; basal bracts .3, leaving an annu¬ 
lar scar whore they fall off: fertile female flowers ellipsoid, rather flat, 
smooth, the stylo long, terminal ; perianth of 8 lanceolato, dark-coloured, 
free pieces ; male and gall flowers unknown. 

New Guinea on Mount Arfak: Sig. Bciccari (Herb. Bccc.ari, P. P. 
No. 962.) 


CoVEIiLIA. 

• 

Ficus conorci King. A tree, all the young parts softly pubescent, 
the young branches pale-coloured; loaves petiolate, membranous, elon¬ 
gate-lanceolate, slightly inequilateral, the apex acuminate, the edges 
entii’e, the base narrowed, .3-nervod ; primary lateral nerves 5 to 8 pairs, 
slightly prominent beneath and, like the midrib, tomentose; the I’ost 
of the under surface pale in colour and (in the adult state) very shortly 
hispid and minutely papillose (the papillae white) ; upper surface co¬ 
vered with very minute white dots but no hairs ; length of blade 4 to 7 
indies; petioles '35 in. long, tomentose; stipules lanceolate, pubescent 
externally, *6 in. long. Receptacles borne on long, thin, flexuose, leafless, 
nearly glabrous, branches which issue from the base of the stem, soli- 
taiy, long pedunculate, turbinate, the apex very broad and depressed, 
the sides faintly ludged, scurfy-pubescent, and with numerous flat 
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smooth warts, 1 in. across when ripe; umbilical scales large and thick ; 
basal bracts none; peduncle thick, pubescent, bearing 3, small, broadly 
triangular bracts at or below the middle, varying in loigth from *5 in. 
to 1*25 in.; fertile female flowers pedicillate or sessile, the ovary sub- 
globular, smooth ; style elongate, subtorminal; rocoptacular Imirs few, 
pale, long : male and gall flowers unknown. 

New Guinea, Ramoi: Beccari (Herb. Becc. P. P. No. 388). 

Temato, Acqui-Oonora: Beccari. 

The receptacles are often cither partially or entirely covered by tho 

soil. 

Ficua Arfakemis, King. A tree, tho young shoots scurfy and softly 
pubescent; leaves petiolatc, sub-coriaceous, lanceolate, acute, gradually 
narrowed to tho faintly 3-norved base, edges entire ; primary lateral 
nerves 6 to 8 paira, obsolete on tho upper, prominent on tho lower sur¬ 
face, and like tho midrib and secondary nerves adpressed pilose, tho 
rest of the lower surface minutely covered with white tubercles, sparse¬ 
ly pilose; upper sui*face sparsely covered with adpressed whitish hairs : 
length of blade 4'5 to 7 inches; petiole pilose, 6 in. long ; stipules linear- 
lanceolate, glabrous, nearly 1 inch long. Receptacles borne on long, 
ramous, slender branches which emerge from the base of tho stem and 
apparently creep on or beneath the surface of the ground, pedunculate, 
ovoid, scabrid, slightly verrucose, *45 in across; umbilical scales nu¬ 
merous, prominent; basal bracts 3, triangular. 

Mount Arfak in New Giiinea, at from 5000 to 7000 feet above the 
sea : Sig. Beccari (Herb. Becc. without number). 

Tho receptacle-bearing branches oftci\ carry towards their extre¬ 
mities small leaves and modified stipules. 

Eosvoe. 

Ficyus OomAtift, King. Young branches glabrous; loaves mem¬ 
branous, elliptic, the apex shortly and narrowly cuspidate, tho base 
broad, 3-ncrvod ; primary latciul nerves about 8 pairs, diverging from 
the thick strong midrib at a wide angle, prominent on })oth surfaces 
but especially so on tho lower which is thickly dotted with minute 
white tubercles; glabrous except on tho midrib and primary nerves 
which arc densely and softly pubernlous, reticulations minute, very 
distinct: upper surface glabrous, thickly dotted with tubercles like 
those on the under surface, but slightly larger; length of blade 4 to 6 
inches; petiole from *75 in. to 1‘75 in. Stipules lanceolate, *6 in. long. 
Receptacles pedunculate, axillary, in pairs, sub-globose or sub-pyriform, 
tho umbilicus rather prominent, gradually narrowed to the peduncle, 
adprosBcd-puberulouH, slightly verrucose ; about 25 in. across; basal 
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bracts none; pedicel *3 in. long, bearing 3 minute bracteoles below its 
middle. 

New Guin^, Andai: D’Albertis (Herb. Beccari, P. Papuanae 
No. 531). 

This has been collected only by Count D*Albertis. Its affinities are 
with F. chartaceat Wall. 


Neomobphe. 

Ficus grandis, King. A tree; the young branches deciduously 
hispid'tomentose; leaves laige, membranous, petiolate, oyate*elliptiCy 
the apex acute, edges irregularly and coarsely crenate-dentate, the base 
rounded, not cordate, 7-nerved (2 being minute) ; primary lateral nerves 
about 8 pairs diverging from the midrib at rather an acute angle ; the 
under surface finely reticulate and with numerous minute white papillae, 
rather softly and minutely pubescent especially on the midrib and 
nerves; upper surface scabrous from rather minute sub-adpressed 
hairs; length of blade 10 to 13 inches; petiole deeply channelled, 
pubescent, rather stout, 2*5 to 3*5 inches long; stipules ovate-acumi¬ 
nate, smooth inside, puberulous outside, about 1*2 inches long. Becep- 
taoles on short, thick, multibracteate, tubercled, leafless branches from 
the main stem, on long thin peduncles, depressed-globular or shortly 
pyriform, the surface slightly verrucose and scurfy but without hairs, 
red when ripe; 1*4 in. long and 2 inches broad; the apex very broad, 
flat, slightly depressed; umbilical scales numerous, prominent; basal 
bracts 3, large, ovate-triangular, acuminate, glabrous; peduncles 
nearly 3 inches long: male flowers with 1 or 2 stamens; anther ovate, on 
a thick filament; perianth of 3; obcordate, inflated, hyaline, pieces; 
gall flowers pedicillate or sessile, the style sub-terminal, perianth absent; 
fertile female flowers unknown. 

New Guinea: Sig. Beccari (Herb. Becc. No. 601). 

This vies with F. Boxlurghiiy in having the largest leaves and re¬ 
ceptacles of any Asiatic member of the genus Ficus. 

Ficus D^Alhertisii, King. A tree; the young branches with ar> 
nular swellings at the nodes, completely covered with closely adpressed, 
minute, rusty, pubesence; leaves broadly ovate or elliptic, sometimes 
obovate-eUiptio, the apex acute, shortly cuspidate, the edges minutely 
dentate or sub-entire; base rounded, emarginate, or sub-cordate, some¬ 
times unequal, 5-nerved; primary lateral nerves about 7 pairs; both 
surfaces closely covered with very minute adpressed hairs, the upper 
surhice slightly harsh, the lower soft; length of blade about 9 inches, 
petiole about 1*5 in., pubescent, swollen at its insertion on the stem; 
stipules ovate-lanceolate, fusuminate, adpressed-pubesc«it exteitnidly. 
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1*5 in. long. Heceptacles in small clasters frptn leafless ebracteate 
tnberclos on the stem, pedunculate, pyriform, the sides- with numer¬ 
ous vertical ridges and clothed with short adpressed, apparently deci¬ 
duous, scurfy pubescence ; length 1*2 in., breadth 1 inch; the umbilicus 
large, closed by 5 broad, rounded scales ; basal bracts 3) ovate^ decidu¬ 
ous j peduncle stout, glabrous, *75 in. long; female flowers sessile or 
pedicillaie, slightly rugose, the style long, terminal, hairy: male and gall 
flowers unkirown. 

Fly River, New Guinea, D’Albertis ; (no number). Sumatra, 
Beccari; (Herb. Becc. P. S. No. 736.) 


V.— On some New Species of Ficus f rom Sumatra. —JTy Geo BOR Kiisro, 
M. B., LL. D., F. L. S., Superintendent^ Botanic Garden^ Calcutta. 

[Received April lat;—Road April 6tli, 1887.] 

Amongst the collections of dried plants made by Mr. H. O. Forbes, 
during the journey in Eastern Sumatra of which an account is given in 
his interesting volume entitled, * A Naturalist’s Wanderings in the 
Eastern Archipelago,’ I find four undescribed species. Three of these 
belong to the section GowUiay and one to JHustjce. They are as follows:— 

COVELLIA. 

Ficus hrachiata, King. A tree, the young shoots adpressed-piloso : 
leaves thinly coriaceous, inequilateral, elliptic-lanceolate, the apex acute 
or shortly acuminate, the edges entire or sometimes irregularly and 
minutely undulate; base acute, obscurely 3‘-nerved; lateral primary 
nerves 8 to 10 pairs, sub-horizontal, rather prominent beneath and 
adpressed-pubescent, as arc the midrib and secondary nerves, the rest of 
the lower surface •puberulous or glabrous, the reticulations minute, indis¬ 
tinct ; upper surface glabrous; length of blade 4 to 5 inches; petiole 
*5 in. long; stipules 1 in. long, glabrous. Receptacles borne on long 
Isafless^ glabrous, very ramous branches which issue from the stem near 
the ground, pedunculate, turbinate, verrucose, paberulous> about *5 in. 
across; the umbilical scales numerous and prominent; basal bracts 3, 
broadly ovate; peduncle '35 in. long; male and gall flowers not seen : 
fertile female flowers mostly sessile, without perianth, the style elongate, 
terminal and straight in young, lateral and curved in old, ovaries. 

Mount Dempe, Eastern Sumatra, at elevations of about 4500 feet: 
Mr. H. a. Forbes (Herb. No. 2313). 

This approaches F. Miquelii, but has smallor, narrower leaves; th» 
receptacles are also smaller and borne on much longer branches. 

9 
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Ficus Forledi, King. A tree, the young branches, petioles and 
midribs of the loaves covered with dense short tawny tomemtum ; leaves 
thickly membranous, shortly petiolate, elliptic or obovate-elliptic, the 
apex suddenly and shortly cuspidate; gradually narrowed from above 
the middle to the blunt, 3-nerved base; the edges entire; primary 
lateral nerves 12 to 20 pairs, prominent on the lower surface as are the 
midrib and straight transverse secondary nerves, the whole of the rest 
of the lower surface sparsely covered with stellate tawny hairs; length 
of blade 12 to 15 inches; petiole stout, *25 in. long. Keceptacles in lax 
umbels from long, leafless, glabrous, little divided branches which issue 
from the stem near its base, pedunculate, globose, glabrous, '25 in. 
across, slightly umbonato at the apex, the base constricted into a short 
stalk at the junction of which with the peduncle proper are 3 ovate 
acute bracts; male and gall florets not seen; female flower without obvious 
perianth ; ovary obovate, about half as long as the style. 

Sumatra, Mr. H. O. Forbes (Herb. Forb. without number). 

The receptacular branches ramify veiy little ; at their apices thero 
are whorls of stipule-like, lanceolate, brocteoles. Tho stellate pubescence 
is very peculiar. This species comes very near F. ribes, Reinw., from 
which it differs chiefly in its leaves. The female flowers of this 
are exactly like those of F. ribes. I have been able to fi.nd no male flowers, 
and 1 think it probable that, like ribeu, this species is practically 
dioecious, male flowers occurring only in tho receptacles of certain indi¬ 
vidual trees. The species is known only from Mr. Forbes’s specimens, 
which were probably all collected from one tree. 

Ficus difmorpha. King. A small tree, the young shoots deciduously 
hispid-tomentose; leaves petiolate, sub-coriaceous, inequilateral, 
elliptic or obovate-elliptic ; the apex acute, shortly cuspidate; the edges 
rather remotely dentate ; the base rounded, slightly auricled on one sido, 
3-nervod, with an additional minute nerve on the auri6led side; primary 
lateral nerves 6 or 7 pairs, not prominent; the under surface dull, 
harshly pubescent, especially on the midrib and nerves, the reticulations 
indistinct; upper surface glabrous and shining; length of blade 4'5‘io 
6 inches *, petiole *5 to *75 in., pilose; stipules ovate-lanceolate, slightly 
pubescent externally, ‘7 in. long. Receptacles pedunculate, in small 
fascicles from tho stem and larger branches, of two forms (a) those 
containing gall and male flowers which are pyriform, truncate at the 
apex, gradually constricted at the base into a long, thin, stalk at the 
union of which with the peduncle proper are 3 deciduous bracts, 
wrinkled, verrucose, pubescent; total length 2*5 inches, of llehich the 
stalk forms more than half; broadth at apex 1 inch, peduncle proper 
5. in., male flowers numerous under the bracts of t^e mouth, stamen 1; 
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perianth of 3 concave pieces; gall flowers elongate, with a short, sub 
terminal style; perianth 3*oloft; (ft) those containing female flowers 
which are turbinate, the apex concave and the umbilicus depressed, the 
base constricted into a stalk *4 in. long, length 1 in., breadth 1‘3 in., pe¬ 
duncle proper *2 in, long; fertile female flowers pedicillate, the achena 
ovate-rotund, perianth undivided or splitting irregularly. 

Mount Dempe, in Eastern Sumatra, at an olevation of about 3000 
feet; Mr. H, O. Forbes, Herb. No. 2175. 

The elongate receptacles occur mostly on the stem, the globular on 
the branches. The former contain perfect male flowers, scales with 
rudimentary anthers, and gall flowers: tho latter perfect, fertilised, 
female flowers. 


Eusyce. 

Ficus dumosuy King. A shrub 3 to 9 feet high; leaves long-petiolate, 
membranous, from ovate-elliptic, acuminate, (rarely sinuate) to palmate, 
with from 3 to 5 deep acuminate lobes, edges of all the forms irregu¬ 
larly dentate, tho apices of the lobes cuspidate, base cordate or rounded, 
sometimes sub-auriculate, 5 to 7-nerved; upper surface scabrid-papillose, 
each papilla bearing a stiff hair, the nerves tomentoso, hispid; under 
surface more sparsely hispid, hirsute on tho nerves; lateral primary 
nerves 5 to 6 pairs ; reticulations distinct; length of blade 5 to 9 inch¬ 
es ; petioles slender, hispid, from 2 to 4*5 in. long; stipules lanceolate, 
hispid at first, subsequently glabrous, about *8 inch long; receptacles 
axillaiy, sessile, in pairs, depressed globose, with a small few-bracted 
umbilicus, sparsely hispid when young, smooth, scarlet to lake red 
when ripe, and from *5 to 1 in. across; basal bracts 3, minute, 
ovate, spreading; male flowers on the receptacles with the gall 
flowers and near the mouth only, the perianth of four broad dis¬ 
tinct pieces, stamens 2 perfect, or sometimes only, perfect stamen with 
a rudimentary pistil; gall flowers pedicillate or sub-sessile, tho peri- 
©nth of 5 lanceolate, free pieces; ovary globose, smooth; style short 
laTeral, stigma infundibuliform; fertile female flowers in distinct recep¬ 
tacles, sub-sessile or pedicillate, perianth as in the gall flowers ; achene 
obliquely ovoid, slightly viscid, minutely tuberculate, the style elongate, 
lateral: stigma pyramidal. 

Kaiser’s Peak, Mount Dempe, and other hills in Eastern Sumatra 
from 2000 to 6000 feet, Mr. H. O. Forbes (Herb. No. 2291). 

This ^ is closely allied to F. alba, Reinw., but it is well distinct, 
differing from typical alba by its larger receptacles, longer petiolate, 
thinner, leaves, which are sparsely hispid on both surfaces and not tomen- 
tose below. 1 have not been able to find male flowers. 
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VI .—On the Mammals and Birds collected hy Captain C. B. Yate, 0. S, I. 

of the Afghan Boundary Oovimission.—By J. Scully. 

[Received May 30th ;—Road Jane let, 1887.] 

Mr. Wood-Mason has asked me to contribute a paper on the collec¬ 
tion of mammals and birds made by Captain C. E. Yato in Northern 
Afghanistan and presented by that officer to the Indian Museum; the 
folio wing, notes are the result. The collection, I understand, was made 
after the departure of the Naturalist of the Commission, so it may possi¬ 
bly include some forms not secured by him, and doubtless additional 
localities will now be made known for many of the species previously 
obtained. 

The collection contains 13 species of mammals and 110 species 
of birds, those comprised in the first class being particularly interest¬ 
ing. I have carefully examined every specimen entered in the follow-, 
ing lists, and the identifications are as accurate as I can make them 
with the rather limited means of effecting comparisons. The localities 
and dates are carefully entered by Captain Yate on eveiy ticket and 
most of the specimens of birds are sexed also ; but I have found so 
many errors in the sexing of the birds that 1 have thought it best to 
omit this part of the record. When I have noted the sex, I am respon¬ 
sible for the entry. 

I liave to express my thanks to Mr. Wood-Mason for giving me 
access to the collections under his charge at all sorts of unofficial hours, 
for permitting me to take most of Captain Yate’s collection to my house 
for identification, and for procuring for me from many quarters sundry 
works for reference. 


MAMMALIA. 

t 

1. Erinaceus albulus, Stoliezka. 

1. Marachak, Mnrghab, Herat, May 23. 

2. Badghis, Herat. 

This Hedgehog agrees well with typical examples of the species to 
which I have referred it, from Yarkand. The fur on the whole lower 
surface of the body is white, the head and cheeks are pale rufescent 
fawn, the ears pale isabelline behind and white in front; the hands and 
feet aits brown above, with a few white hairs intermixed. There is no 
nude area on the vertex; the spines measure 0'8 to 0'9 inch and have two 
dark and two pale bands, the tip being pale. Length of ear in front, 
from orifice, 1*45; fore foot 0*85, with claws 1*02; hind foot 1.4, with 
claws 1*53; tail 0*8. Teeth; half the size of *• c, has two fangs 
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anterior and posterior, ym,. 1 two distinct fangs,. tlii’ee fangs, two 
buccal and one palatine. E. alb aim seems quite distinct from E. auritus 
with which I have compai'ed it. 

2. Felis caudata (Gray). 

1. Maimanab. 

A flat shin, without skull. Nose to insertion of tail about 29*5 inches, 
tail about 13, hairs at tip of tail 0*7, ear from orifice at front 2'2, 
longest whisker 3*5, palma 3*2, planta 1‘4. The ears are pointed, with a 
small tuft of hair at the apex measuring about 0'25. The general co¬ 
lour of the fur is, above, a pale yellowish grey with dusky streaks mainly 
along the centre of the back from nape to root of tail. Below, the fur is 
creamy white with dusky spots showing through hero and there. The 
fur is soft and moderately long, grey at the base all over the body, then 
isabelline, and, where daik markings appear on the surface, the tips of 
* the hairs are blackish. The head is grizzled grey, darker than the bock, 
the sides of the nose pale fulvous, the checks white. The cars are pale 
isabelline behind, brown at the tips, and inside the hairs are whitish. 
The limbs are pale yellowish grey in front, with faint dusky markings 
near the body ; inside whitish except the plantar and palmar surfaces, 
which are brownish black. Tail above on proximal half fulvous grey 
with dusky dashes resembling the back, below whiter and almost free 
from dark markings like the belly; rest of tail greyish white with four 
black rings and a black tip 1 inch long. This specimen is closer to P. 
caudata than to any other species with which I am acquainted, but from 
want of specimens for comparison, and in the absence of the skull, I 
cannot feel certain that the identification is correct. 

3. Canis lupus, Linn. 

i. Afghan Tarkistan. 

A flat skin, without skull. Nose to root of tail 37-5 inches, tail 12, 
hair at end of tail 2-5, car from orifice in front 3-8. There is no black 
Jn the ears or the hind limbs; the fore limbs have a narrow black 
stripe down the front, ending about six inches above the point of the 
toes. Down the middle line of the back and along the upper surface of 
the tail the hairs are mainly black, and the tip of the tail is quite black. 

4. VuLPBS MONTANA, Peopson. 

1, 2. Afghan Turkestan. 

These are again two flat skins without skulls. From nose to root 
of tail they measure about 29 and 31 inches, tail 15-5, hairs at end of 
tail 2*5. The face is rufous with the usual dark patch below the eye. 
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the ears are wholly bla 9 k behind, the ordinary dark cross on the shoul* 
ders is present, and the tail tip is white. One skin has the greater por¬ 
tion of the front of the fore limbs black ; in the other this part is mfons; 
in both specimens the underparts arc grey. In the larger animal, 
probably a male, the fur is much longer and softer, and the tail more 
bushy than in the other; and the claws, which in both are unusually large, 
curved, and sharp-pointed, are more powerful. Both these skins can be 
fairly matched in the large series of V. montana which I collected in 
Gilgit, and to that species 1 accordingly refer them. 

5. Spermophilus bactrianos, sp. nov. 

1. Khamiab, Afghan Turkestan, June 12. 

Ear conch rudimentary, soles of hind feet densely haired, tail short, 
not longer than hind foot, hair on body harsh, very short, unicolor. 

Head and body (from skin) 9‘5 inches, tail 1’6, with hairs at end 
included 2*2, fore foot without claws 1*25, hind foot without claws 2‘25. 
On the head and whole body above and below the hair is very short, 
harsh, closely adpressed, and of the same colour throughout from 
base to tip. Upper parts nearly uniform pale fiiwn, the head slightly 
darker and more brown, and the rump more tinged with rufous; a pale 
isabelline baud, from nostril to eye. Tail like the rump with a black 
subtorminal ring and pale fulvous tip. Edges of lips, chin, throat, and 
whole lower surface, including inner aspect of limbs, creamy white. 
Outer aspect of limbs briglit fulvous ; upper surface of fore and hind 
feet pale isabelline, below to root of digits covered with creamy white 
hairs. The outer toe has a long pencil of whitish hair on its under sur¬ 
face which exceeds the tip of the claw by about half an inch. The 
vibrissie are long, fine, and mostly brown ; and a pencil of long glistening 
white hairs grows below the chin. The claws are black with pale horny 
tips. There are three pairs of mammee. The skull is imperfect behind 
and its total length cannot be given ; the posterior end of the nasals 
extends further back than the termination of the premaxHlsQ :— 

Inch. 


Greatest breadth of zygoma,. 1'3 

Breadth of brain case behind postorbital processes,... 0*78 

Length of nasals, . 0*8 

Breadth „ behind. 0*2 

„ » in front,. 0*26 

Preraolar to symphysis of promaxilliB, . 0*6 

Posterior margin of palate to incisors. 0*98 

Breadth of palate between p*”. 2 ,. 0*27 

Length of mandible, condyle to symphysis, . 1*3 
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From the characters already given for this sonslik, it could not be 
referred to any species of Spernwphilus belonging, to the section in 
which the hind feet are not haired below, e. y., 8. fulvusy 8. mfescenst 
8. erythrogenys, 8. hrevicauda, 8. mugosarictts, 8. concolor^ or 8. musicus. 
Of the section having well-haired soles, 8. eversmanm and allies are also 
excluded by the length of the tail ; Middondorff gives the length of tail 
in 8. eversmanni as 4*2 inches, with terminal hairs 5*5. Of the short¬ 
tailed sub-section, 8. eitellus, 8. dauricws, 8. guttatuSf 8. xanthoprymmiSf 
and 8. mongolicus are excluded for various, but good and sufficient, reasons 
which to enumerate would be long. The only likely species that re¬ 
mains is 8. leptodaotylus of Lichtenstein, and, to it, I was at first dis¬ 
posed to refer the specimen collected by Captain Yate. The position of 
Lichtenstein’s species is, in the first place, involved in doubt: it was dis¬ 
tinctly described as having the hind feet haired below, but, according to 
Brandt (Bull Acad. Sc. St. Petersburg II, p. 359), Bversmann proved 
to his satisfaction that 8. leptodactylus was the same species as 8.fulvuSf 
which has the soles bare. However this may bo, I have carefully com¬ 
pared Lichtenstein’s detailed description of his Citillus leptodactylus 
(Siiugothiere, Tab. XXXII.) with the specimen under notice and can 
only come to the conclusion that the latter is perfectly distinct, even if 
the question of hair on the solos be left out of consideration. In de¬ 
scribing this species as new I have not overlooked Brandt’s caution 
about the young of bare-soled sousliks having sometimes that part to¬ 
lerably well covered with hairs. 

6. Gerbillus, sp. 

1. d Baikh, Afghan Torkiatan, Jnly 4. 

Head and body about 5*4, oar at front from orifice 0*6, fore-foot 
0*38, with claws 0*45, hind foot 1*2, with claws 1*3. Fur long, fine, and 
very soft. Bright rufous brown or fawn colour above, many of the hairs 
black tipped, the basal parts of the hair leaden grey ; below the hairs 
white throughout their length. Ears fairly well haired, fawn-coloured 
behind with a white margin, in front with scanty white hairs at the 
margins; whiskers white. Fore limbs white above and below, the palms 
naked; hind feet isabelline above, with whitish hairs on the the soles, 
including the toes, except port of the hinder portion of the tarsus. The 
tail is imperfect, but its basal part for about 2*5 inches is coloured like 
the back above, and is slightly paler below. 

The upper incisors are well grooved, the enamel folds of the upper 
molars are completely united in the middle, exactly as in O. hwrrianoBf 
and the hinder molar has not a vestige of any posterior talon—the 
outline of the crown as seen from above being simply a narrow oval, 
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with the points of the oTal buccal and palatine. The following are the 
principal measurements of the skull 

Inoli. 


Total length, . 1'58 

Breadth of zygomatic arch,. 0*85 

„ of hrain-case at posterior root of zygoma,... 

Length of palate to incisors,.. 0*69' 

„ of nasals, . 0*6 

Mandible, condyle to symphysis,. 0*78 


Although the upper molars agree best with those of O. hurriancSf 
this specimen is quite different in character and colour of fur and in 
shape of skull; neither can it be referred to Q. erythrtcrus with which I 
have compared it. It possibly represents a new species, but, as the 
tail is impeirfect, I do not propose a name for it. 

7. Mus BACTRIANUS, Blyth. 

1. <5* Chaliar Shamba, Maimanab, April 4. 

This specimen agrees fairly well with typical examples of M. iac- 
trianus, but the tail is shorter than the head and body, though this is not 
of importance in a skin. In comparing this specimen, 1 have had occa- 
sion to examine many specimens of M. pachycercus Blanford, from 
Yarkand, and 1 may note that that species is quite distinct from M. bac- 
trianus and has been happily named. 

8. Arvicola guentheri, Danford and Alston. 

1. Afghan Turkestan. 

Head and body 4*4 inches, hind foot 0*77, ear at front 0*4. The 
extei’nal foml and colours agree well with the original description of 
the species from Asia Minor (P. Z. S. 1880, p. 62), except that in this 
specimen the rudimentaiy thumb of the forefoot has a small nail. 
The pattern of the molar teeth is veiy similar to that of A. guentheri, 
with the following exceptions :— 

In this specimen — has not the rudimentary 4th angle on the 

inner side so prominent; it is barely indicated. On “ — however, this 
posterior inner angle is distinct ji>nd must be counted, although in the 

original description above cited it is omitted. has the posterior lob® 
less prolonged backwards and tends less to form an angle on the out¬ 
side than in the Asia Minor species. too has the anterior lobe more 
compressed laterally in the present specimen. The following table 
exhibits the molar pattern according to the usual mode of counting 
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f». 2 

w. 3 
1 

I 

«», 2 

«n. 3 


UirtZs from Northern Afghanistan. 


Spaces. External angles. 

5 . 3 . 

. 4 . 3 . 

. 6 . 3 . 

9 . 5 . 

5 . 3 . 

3 . 2 . 


Internal angles. 

. 3 

. 3 

. 4 

. 5 

. 3 

. 3 


9. Ellobius intermedius, sp. nov. 

1. Boknn, Mnrghab, Herat, May 10. 

2. Kila Wall, ditto ditto May 14. 

3. Ditto dittc ditto May 26. 

Head and body (from skins) 4 5 to 5 indies, tail 0-4 to 0*45, hind 

foot 0*8 to 0 0, forefoot 0 55 to 0’67. Colour above, and on sides of head 
below the zygomatio projection, bright pale yellowish red (or bright rust 
colour). Head dark brown. Below greyish white throughout. Tail 
pale fulvous, the terminal hairs at tip white. Fore and hind feet whit¬ 
ish. Fur short (about 0*35 on hinder part of back), very soft and fine 
dark grey or leaden at the base, except on centre of belly, where it is 
white throughout its length. The bright colour of the upper surface 
being due to the short pale coloured tips of the hair, any abrasion of 


these gives the animal a dark leaden grey colour above. 

Shull 

Breadth across hinder part of zygomatic arches.. I'OS 27 

„ of interorbital constriction, .. ’21 6*5 

„ of brain-pan behind posterior termination of ’ 

zygoma,... *62 16 

Length from'anterior molar to incisors, . *54 14 

„ of upper molar seiies,. *32 8 

„ of palate to incisors, . *86 22'5 

* Breadth of palate between anterior molars, . *14 4 

Length of lower jaw, condyle to symphysis,. 1*05 27 

„ of lower molar series,. *33 8'5 


The nasals are shaped somewhat like a wine-bottle bent in at the 
sides, their external margins being nearly straight behind, then convex, 
then strongly concave, and finally convex again at the front end ; the 
posterior ends are pointed, not truncated. The posterior ends of the 
premaxillee extend quite 3’5 mm. behind the ends of the nasals and the 
same distance beyond the origin of the zygomatic arch. The zygomatic 
aich is high throughout; the maxillary process does not reach the 
10 
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squamosal along the lower margin, a square process from the malar 
interposing itself and forming the lower edge of the arch for a length of 
1*5 mm. 

The sknll differs from that of J*J. fuscocnpillus in having the nasal 
portion shorter, the distance from anterior root of zygoma to symphysis 
of premaxillaries being 15 mm. in E. fuscoca-pilhis against 12 mm. in the 
present species ; the zygomatic arch is quite differently shaped, being 
higher throughout, and the malar bone forms part of the lower margin, 
while in E. fuscocapillus the maxillary and S({uamosal processes meet 
along the lower margin, so as to exclude the malar; and the anterior 
palatine foramina are much smaller and narrovrer. 

From E. talpinnsy the skull of the present species differs completely 
in the shape of the nasals and in the extension backwards of the end of 
the premaxillre ; the shape of the zygoma presents even a greater diver¬ 
gence than from E. fmcocapillus, but the arrangement of the bones in the 
arch are closely similar in E. talpinm and E. iniermedius ; the anterior 
palatine foramina are very much smaller than in E. talpinus, and there 
are other differences which will be apparent on studying Mr. Blanford’s 
very clear account of the conti-ast between the skulls of E. fuscocapillus 
and E. talpinus in J, A. S. B., vol. L, pt. II, 1884, pp. 122 —123, 

Teeth. The incisors are very long and pure china-white. The 
molar pattern is as follows ;— 


m. 

1 

m. 

_2 

»!• 

3 




2 


3 


External angles, 

q 

• • • • • 
. * • 3 • • 

• • ■ 3 ■ ■ 

4 

^ ■■ 

Q 

. •« ^ < 

. *• 3 •. 


Internal angles. 

3 

2 

2 

5 

3 


3 


——- Si,ndr—- do not differ from the corresponding teeth in E.fus* 

cocapillus and E. talpinus in any important particular. ^^ differs 
markedly from the corresponding tooth in E. fuscocapillus and resembles 
that of E. talpinus in wanting a posterior lobe behind the hindmost 
outer angle; both the internal angles too are less prominent in the 
present species, the last angle being much rounded. 

In -—J the anterior lobe is less developed than in E. fuscocapillusy 

but still there are 4 external and 5 internal angles, not 3 and 4 as in 
E. talpinus. 
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The three species of Nllobius may be thus contrasted :— 

E. taZpinus. E. vntermedius. E. fuscocapilhis. 

1. Base of for almost 1. Base of far dark or 1. Base of fur light groy. 

black. leaden grey. 

2. Zygoma low, malar in- 2. Zygoma high throngh- 2. Zygoma high in mid- 

terposed between maxil- out, malar interposed bo- die, maxillary and squa- 
lary and squamosal pro- tween maxillary and mosal processes alone 

cesses in lower margin. squamosal processes in form lower margin. 

lower margin. 

3. Nasals convex extor- 3. Nasals bottle-shaiied, or 3. Nasals bottle-shaped, 

nally.^ external margin alter- or external margin alter¬ 
nately convex and con- natoly convex and con¬ 
cave. cave. 

4. Premaxillm terminate 4. Premaxillaj prolonged 4. Preraaxillm prolonged 

posteriorly opposite oud behind bind end of na- behind hind end of na- 

of nasals. sals. sals. 

5. ^-L has no posterior 5. lias no posterior 5. has a prominent 

lobe behind last outer lube behind last outer posterior lobe behind 

angle. angle. last outer angle. 

6. --jangles 3—4. 0. angles 4—6 ... 6. --j angles 4—5. 

For the comparison of the three specimens collected by Capt. 
Yate, I have Mr. Blanford’s voiy full description of a skin and skull of 
JS. fuscucapillus (with figure of skull and teeth) iu the paper before cited, 
and three skins and a skull of the same species in the Indian Museum. 
I have no specimen of B. talpinus for compafison, but Mr. Blanford 
has so clearly and, I am sure, accurately given the differences between 
that form and M. fmcucapillus that I have no hesitation in deciding that 
Capt. Yate’s specimen must be I’eferrod to a new species. The only 
known locality for E.fuscocapillus is Quetta, and the Russian B. talpinus 
is I’ecordedby Sovertsoff from Western Turkestan ; so that the present 
species is intermediate in its habitat, as well as in its distinctive charac¬ 
ters, between the two better known species of the genuS. Severtsoff 
calls his Turkestan specimens B. talpinus, var. rufescens, and these may 
j^ove to belong to the species I have described. 

Capt. Yate notes on the ticket of one of the specimens, “ Eyes 
scarcely visible ; caught by day.” 

10. Lagomys bufesoens, Cray. 

1. Shadian, Afghan Turkiatau, August 2. 

2. Ditto ditto ditto, August 6. 

The above two examples belonging to a well marked and well 
known species need no extended notice; they agree perfectly with spe¬ 
cimens collected by Blanford in Persia. The 8pecio.s was urigiaally 
described from a specimen obtained iu Afglmnistau. 
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11. Ljbpus lsumanni, So vert. 

1. Hindu Knsh, Afghan Tnrkistan. 

This specimen is not in very good order, and I refer it rather doubt¬ 
fully to the species described by Severtsoff (see Ann. & Mag. Nat. Hist. 
1876, “The Mammals of Turkistan”), with which on the whole it seems 
to agree best. So many species of Asiatic hares have been described 
which differ only in minute particulars as to make the task of identify-. 
ing a particular specimen difficult and uncertain; for the number of 
nominal species probably greatly exceeds the constantly distinguishable 
forms." In the specimen obtained in the Hindu Kush the ears measure 
from orifice in front about 4'3 inches, at back 4'8, greatest breadth about 
2'7. The anterior external part of the ear is coloured like the back j the 
posterior part being pale isabelliue, black at the tip and partly down the 
posterior margin. 

The general colour above is mixed pale fawn and black. The chin 
and belly are white and the throat and breast pinkish isabel. The basal 
part of the fm-above and where coloured on the limbs and breast is 
grey; on the belly the fur is white throughout its length. 

The preraaxillaries end behind on a level with the nasals, the latter 
bones having the posterior end sloping inwai*ds and the junction of 
their outer and hinder margins slightly rounded. 

The mandible from condyle to symphysis measures 3‘4 inches. 

12. Gazella sUBGUiTtiROSA, Guldcnst. 

1. cf Badghis, Herat. 

Head and horns, with skin of head preserved. Band from between 
horns to nostrils rufescont fawn. A pale isabelline band outside this 
from level of inner canthus of eye to upper lip. A dark rufous fawn 
stripe from eye-pits to commissure of lips. The oar measures about 
6'25 inches in length from orifice to tip in front. The horns from the 
base curve outvvjirds, forwards, then backwards, and at the tips they 
curve inwards and forwards. There are 20 rings on each horn, and these 
end about 2’5 inches from the tips. The horns measure 14"7 inches 
in length along the curve in front, the distance of the tips apart is 6'9, 
the greatest distance apart 7’5, and the girth at the base about 4*5. 

13. Cervus cashmibianus. Falconer. 

1. Banks of Oxus near Balkh, Afgh^ Turkistan. 

This is a cast loft antler of an elaphiue stag about which Gapt. 
Yate gives the following information, “ This was a horn from the banks 
of the Oxus near Balkh and will help to determine the identity of the 
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deer found in the jungles along that river.” The*antler is not perfect, 
as the beam is broken above the royal, so that the form of the crown 
cannot bo ascertained; the following are the measurements 

Inches. 

Length from burr to broken end of beam along curve inside, 17‘8 


of brow tine, about,. 4 

of bez tine, about, . 7 

of royal tine along curve, about, . 7*7 

of beam above upper angle of royal,.•.. 6'9 


Viewed in front, the beam is nearly straight (though of course in¬ 
clined outwards) as far as the royal, whore it begins to curve inwards. 
Viewed from the outer side, it curves slightly back fi’om the bez and 
forwards to the origin of the royal; above the royal, it curves gently 
back and then forwards and inwards. The brow tine is straight arid 
directed somewhat upwards : the much longer bez is directed outwards 
and upwards, and towards its tip it has a slight curve inwards; the 
royal is directed first outwards, then it curves at about 3 inches from 
the beam strongly upwards and ‘ inwards, the point being well insido 
the line of the broken end of the beam. Without measurement, the bez 
looks longer than the royal, and the middles of the bez and brow tines, 
measured along the middle line o£ the beam, are 2‘5 inches apart, or 
from upper margin of brow to lower margin of bez at junction with 
beam about 1*7 inches. 

It is quite clear I think that this antler agrees better with that of 
0. cashmirianus than with that of any other deer to which it could bo 
referred. It is quite distinct from 0. maral^ as figured by Sclator in Trans. 
Zool. Soc., Vol. VII. I may mention that Mr. Wood-Mason, who examin¬ 
ed this horn before I saw it, came to the conclusion that it must be 
referred to C. cashmirianus. Of course the evidence of such a fragment 
is not conclusive pi’oof that the stag of the Oxus basin is really identical 
with the Kashmir species; complete specimens are necessary for the 
settlement of that point. 

AVES. 

1. Ciucus CYANEUS, (Linn.). 

1. $ Zulfikar, Badghia, Herat, Novoinbor 25. 

2. (f Ohabar Shaniba, Maiiiianah, February 1. 

3. $ Marnuliak, Murghab, Herat, March 13. 

4. d* Moruchak, ditto ditto March 10. 

The males are in immature plumage ; one is noted as having the 
iris yellow. A female, not adult, had the ii’ides dark brown. 
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2. ClRCUB MACRUEUS, (Guiel.). 

1. (f Maraohak, Mnrghab, Herat, Maroh 18. 

Adult, wing 13'7, iris yellow. 

3. CiROUS CINEBACJSDS, (Mout.). 

1. cT Karuwal Khana, Mnrghab, Herat, April 17. 

In adult plumage, but with chestnut streaks on belly and danks, 

4. Circus a?BuaiN03Us, (Linn.). 


1. 


Mamchak, 

Murghab, Herat, 

March 

12. 

2. 


Karawal Khana, 

ditto ditto, 

April 

10. 

3. 

¥ 

Kila Wall, 

ditto ditto, 

May 

13. 


5. ScELOsnziAS RADIUS, (Gmel.). 

1. Cbahar Shamba, Maimaiiah, February 13. 

In immature plumage; wing 8'75 inches, tail 5‘6, tarsus 1‘52, 
mid toe s. u. 1*32 ; seven bars on the tail. 

6. Accipitbr nisus, (Linn.). 

1. Hauz-i-Khan, Badgliis, Herat, December 6. 

In rather dark plumage ; four bands on tail; wing 9‘4 inches, tail 
7, tarsus 2 35, mid toe I G. The specimen is marked male on the ticket, 
and, il‘ correctly sexod, may be rei’orable to subspecies A. tmlaschistvis. 

7. Buteo perox, (Gmel.). 


1. 

cT 

Chabar Shamba, 

Mainmanah, 

January 

27. 

2. 

d* 


Maiiimanah, 

• 


3. 

¥ 

Chahar Shamba, 

ditto. 

Fobrnary 

4. 

4. 

¥ 

Kara Bel, 

ditto. 

March 

10. 


In all, the tarsi are scutellate in front, the bare portion measuring 
from 1'8 to 2 inches ; the males have the wings 15‘9 and 16‘5 and the 
females, 17*1 and 17‘8 ; in the four specimens, the tarsi measure 3‘2 to 
3*3 and the mid toe 1*5 to 1*G. 

8. MiLVUS MIGRANS, (Bodd.). 

1. Chahar Sbaniba, Maimanah, April 4. 

2. Karawul Khaua, Murgliab, Herat, April 9. 

3. Ditto ditto ditto, April 9. 

The wings measure 17 and 18 inches. 
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9. Tinnuncultjs alaudarius, (Linn.). 

1. Jau. 21; 2. Fob. 4; 3. Feb. 7; Cbahar Shamba, Maimanah. 

10. TiNNUNCDLUS CRNCHRIS, (NaUTn.). 

1. Marndiak, Baclghia, Herat, March 21. 

2. Karawal Khana, Badghia, Herat, April 9. 

Thc.se two specimens are alike ; the wing coverts are mostly nifons, 
and there are a few small black spots on the abdomen and lower flanks. 
Wing 9 and 8 9 inches, tail 5*6 and 5’75, tarsus 1’23 and 1*25. 

11. Asio OTDS, (Linn.). 

1. Kara Baba, Maimanah, March 10. 

12. Carine bactriana, (Hutton). 

1. Chahar Shamba, Maimanah, January 25. 

2. Ditto ditto ditto, Febraary 4. 

13. Merops apiaster, Linn. 

1, 2, 3, 4 Chahar Shamba, Maimanah, April 29 to May 1. 

6, Minar Shadian, Afghan Tnrkistan. 

No. 5 is a young bird with the back green, but the throat coloured 
as in the adult. 

14. CORACIAS GARRULA, Linn. 

1, 2, 3 Chahar Shamba, Maimanah, April 30 and May 1. 

4. Min Darakht, ditto, June 1. 

16. Caprimulggs europ^eus, Linn. 

1, 2, Kila Wali, Mnrghab, Herat, May 12. 

3. Afghan Tnrkistan. 

The pale eastern form separated as 0. nnwini. No. 3 lias rufous 
^rs on the wing where 1 and 2 have large white spots. 

16. Cypselus apus, (Linn.). 

1. Karawal Khana, Badghis, Herat, Ajiril 12. 

2. Ditto ditto ditto ditto, April 17. 

3. Kila Wali, Mnrghab, Herat May 13. 

17. Cypselus melba, (Linn.). 

1. Mnrghab, Herat. 

Wing 8‘5 inches, tail 3‘35. 
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18 Upupa epops, Linn. 

* 1. Maimaaah Chni, March B. 

19. Lanius pnosNicuROiDES, Severt. 

1. Marnchak, Badghis, Horat, March 20. 

2. Khwaja Gogirdak, Murghab, ditto, March 27, 

3. 4, Darband-i-Kil Eckhta ditto ditto, May 18. 

6. Marachak, Badghis, ditto. May 18. 

All these specimens fall under section B of the rufoiis»tailed 
shrikes as characterised by me in tjie Ibis, 1881, p 433. Nos. 3 and 4 
are in full adult plumacfo, having the head very rufous, the bill, the 
whole lores, and the post-ocular stripe black, and the lower surface of 
the body white. Nos. 1, 2 and 5 are in immature plumage with bars on 
the bi*east, but the head is distinctly darker than the back. In all, the 
second primary is either intermediate in length to the fifth and sixth, or 
equals the sixth. In all stages this species seems to mo readily distiu- 
guishablo from L. isabelUnus, Hempr. and Bhr. 

20. Eiitthrostbena parya, (Bechst.). 

1. $ Chabar Shamba, Maimanali, April 29. 

21. Pbatincola caprata, (Linn.). 


1. 

cT 

Marnchak, 

Badghis, Herat, 

March 

10. 

2. 

Karawiil Khana 

ditto 

ditto, 

April 

9. 

3. 

(f 

Ditto 

ditto 

ditto, 

April 

19. 

4. 


Kila Wali, 

Murghab ditto. 

May 

13. 


22. Pratincola MAURA, (Pallas). 


1. 2, 

Kara Baba, Maimanah, 


March 

6. 

8 . 

Maruchak, Badghis, 

Herat, 

March 

18. 

4. 

Ditto ditto 

ditto, 

March 24. 

5. 

Khwajeh Gogirdak, Murghab, ditto, 

March 

27. 

6. 

Korawal Khana, Badghis, 

ditto, 

April 

9. 


23. Syt.via afpixis, Blyth. 

1. Cliahar Shamba, Maimanah, April 28. 

2. Ditto ditto, May 1. 

24. Sylvia minuscula, llumo. 

1. Maruchak, Badghis, Herat, March 13. 
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25. Sylyia mtstacea, Menetr. 

1. Kila Wali, Mnrghab, Herat, April 22. 

2. Jalaiar, Maimanah, June 2. 

This is the species well describe^ and figured by Blanford in his 
* Zoology o£ Eastern Persia ’ under the name of Sylvia rubescens. Its 
occurrence in the localities above cited is of much interest, as the distri • 
bution of the species is thereby considerably extended to both north and 
east of its previously known range. 


26. Sylvia familiaris, Menetr. 

1. Kila Wali, Mnrghab, Herat, April 22. 

2. Dorband-i-Kil Keklita, ditto ditto, May 18. 


27. Hypolais pallida, (Hemp and Ehr.). 

1. Jalaiar, Maimanah, Jane 2. 

2. Ditto. 


28. Hypolais ram a, (Sykes.). 

1. Kila Wali, Mnrghab, Herat, April 22. 

2. Ditto ditto. May 13. 

3. Darbaud-i-Kil Kekhta, ditto ditto, May 18. 


29. Acrocephalus stentoreus, (Hempr. and Ehr.). 

1. 2. Kiln Wali, Mnrghab, Herat, May 16. 


30. Cettia cetti, (Harm.), 

1. Chaliar Sliamba, Maimanah, Fcbrnaiy 20. 

2. Ditto ditto, Fcbrnai'y 22. 

• 

31. Merula vulgaris, Selby. 

1. ^ Chabar Shamba, Maimanah, Febroary 2. 

• ¥ Ditto ditto, February 12. 

These examples belong to subspecies M. maxima^ the male having 
the wing 5*6 inches and the female, 5*25. 


32. Merula atrigulakis, (Temm.). 


1. 

Chahar Shamba, 

Maimanah, 

January 

25. 

2, 

3. Ditto 

ditto, 

January 

28. 

4. 

Ditto 

ditto. 

February 22. 

5. 

Ditto 

ditto, 

April 

4. 


2 and 3 have the lores, chin, throat, and breast quite black. 
11 
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33. Cyanbcula suecica, (Linn/). 

1. Maraohafc, Badghis, Herat, Mai%h I8. 

2. Earawal Khana, ditto ditto, Haroh 24. 

8. Ditto ditto ditto, April 9. 

4. Yedikul, Maim^ah, May 8l. 

34. Monticola ctANUs, (Linn.). 

1. Darband-i-Eil Rekhta, Murghab Herat, May 18 . 

2. Sitadlan, Afghan Turkistan, July 12. 

3. Ditto ditto, Bept. 1. 

lfo». 2 and 3 are in immature plumage. 

35. Rpticilla bdfitentris, (Vioill.). 

1. Deh Tang, Ghorband, Kabnl, October 8. 

In female plumage. 

36. Ruticilla ertthronota, (Everam.). 

1. Chahar Shamba, Maimanah, March 3. 

2. Andkhni, Maroh 20. 

37. Saxicola mobio, Hemp, and Ehr. 

1. Mamchak, Badghis, Herat, March 18. 

2. Karawal Khana, ditto ditto, April 9. 

3. Shadian, Afghan Turkistan, July 9. 

No. 3 is a nestling. 

38. Saxicola opistholeuca, Strickland. 

1. Maruchak, Badghis. Herat, March 20. 

39. Saxicola desebti, Temm.. 

' 4 

1. Mamchak, Morgbat, Herat, March 19. 

An adult male, wing 3’55 inches, black on lateral rcctrices 1'7; 
white edge on inner web of primaries not extending to shaft of feathorb. 
Second primary intermediate in length to fifth and sixth. 

40. Saxicola finschh, Hengl. 

1. Kara Bala, Maimanah, March 14. 

41. Saxicola isabellina, Riipp. 

1. Chahar Shamba, Maimanah, April 4, 

2> ... ditto, April 17. 

3. Khwaja Gogirduk, 

The black on the lateral tail feathers measures 0*95 inch. 
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42. CiNCLUS ASiATicus, Bechst. 

1. Iskar, Afghan Tnrkistan, Oot. 5. 

2 A 3 Deh Tang, Ghorband, Kabul, Oct. 8. 

No. 1 is a grey, spotted, young bird. 

43. HfBUNDO RUSTiCA, Linu. 

1. 2, Karaural Khaua, Badghig, Herat, April 12. 

44. COTYLB RIl'ARIA, (Ijiun.). 

1, Karawal Khana, Badghis, Herat, April 14. 

45. Cottle rupes'ieis, (Scop.). 

1. Darband-i-Kil Rokhta, Murgbab, Herat, May 18. 

46. Troolodttes parvulus, Koch. 

1. Chabar Sbamba, MaiTuanab, January 26. 

2. Ditto ditto, January 28. 

3. Ditto ditto, February 1. 

Bather deeply coloured wrens, reddish brown above, the throat 
grey, and the general barring not so prominent as in T. nipalensis. 

47. SiTTA STRIACA, Ehr. 

1. 2. Darband-i-Kil Bekbta, Murgbab, Herat, May 18. 

The wings measure 3 45 and 3’4 inches, tail 2*15, tarsus* 1 and ciil- 
men 1 and 1*02. 

48. Motacilla alra, Linn. 

f. Maruchak, Badgbis, Herat, Deeombar 16. 

2. Cbahar Sbamba, Muimanah, Marches. 

3. Ditto ditto, April 4. 

49. Motacilla melanope, Pall. 

1. Obabar Sbamba, Moimanab, April 28. 

60. Bddytes melanocephala, (Licht.). 

1. Khwaja Gogirdak, Murgbab, Herat, Mar. 27. 

This example is in full spring plumage. 

51, Bodttes citeeola, (Pall.). 

1, 2, Cbaliar Sbamba, Maimanah, April 28, 
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62. Anthus blakistoni, Swinhoe. 

1. Cbahar Shamba/ Maimanah, February 3. 

2. Ditto ditto, February 7. 

3. Ditto ditto, February 8. 

4. 5. Ditto ditto, Februaary 22. 

53. Anthus rosaceus, Hodgs. 

1. Maruchak, Badghis, Herat, March 10. 

In winter plnniagc. 

54. Alauda guttata, Brooks. 

1. Kila Wali, Murghab, Herat. 

Wing 3‘6 inches, oulraen 0'65, hind claw 0’5. Tertials 0*6 short of 
longest primary, breast finely streaked. 

55. Alauda cristata, Linn. 

1. Chahar Shamba, Maimanah, January 4. 

2. Ditto ditto, January 26. 

The wings measure 4*5 and 4*0 inches, culmen 0*85 and 0*75. 

56. Calandrella brachydacttla, (Leisl.). 

1, 2 Maruchak, Badghis, Herat, March 17. 

3. Khwajah Gogirdak, Murghab, ditto, March 27. 

57. Melanooorypha bimagulata, (Menetr.). 

1. 2, 3. Hauz-i-Khan, Murghab, Herat, Deo. 12. 

68. Cabduelts caniceps, (Vig.). 

I 1. Andkhni, March 

59. Erythrospiza obsoleta, (Licht.). 

1, 2, Khwajah Gogirdak, Mnrghab, Herat, March 27. 

Both examples have the bill black. 

60. Passer montanus, Linn. 

Chahar Shamba, Maimanah, January 29. 

61. Passer indicus, Jard and Selby. 

1,2,3,4. S Karawal Khana. Murghab, Herat, April 16, 
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62. Passer uispaniolensis, Temm. 

1. Kara Bel, Maimanah, March 10. 

2. Ynlla Clmshma, Mnrghab, Herat, March 10. 

8,4, Khwajah Gogfirdak, ditto, ditto, March 27. 

6.6, Karawal Khana, ditto, ditto, April 12. 

No. 5 is a young bird. 

63. EmBERIZA PTRBnULOIDES, Pall. 

1. $ Maimanah. 

2. $ Chahar Shamba, ditto, February 1. 

64. Emberiza sch^niclus, Linn. 

1. 9 Chahar Shamba, Maimanah, Feb. 20. 

2, 3, (f Ditto ditto, March 3. 

4, 9 Kara Bel, ditto, March 10. 

5, 9 GallaChashma, Mnrghab (Herat) March 10. 

65. Emberiza fucata, Pall. 

1. Shadian, Afghan Turkistan, July 17. 

In immature plumage with dark rufous patches appearing on 
breast. The feet arc very pale and the claws pale horny. 

66. EusrizA luteola, (Sparrm.). 

1,2, cT Chahar Shamba, Maimanah, April 28. 

3, 9 Ditto ditto, April 30. 

4. 9 Wali, Mnrghab, Herat, May 12. 

6, cT jny. ditto ditto. May 13. 

67. CoEVUB FRUGiLEGUS, Linn. 

Jl. Maruohak, Mnrghab, Herat, March 19. 

2. Ditto ditto, March 23. 


68. COEVUS MONEDULA, Linn. 



1. 

Maruchak, Mnrghab, Herat, March 18. 


2. 

Ditto 

ditto. 

March 21. 


3. 

Karawal Khana, 

ditto, 

April 15. 


4. 

Mamchak, 

ditto. 

Deo. 25. 

69. 

Pica rdstica, (Scop.). 




1. 

Chahar Shamba, Maimanah, 

February 3. 


2. 

Ditto 

ditto. 

Fobruaiy 7. 

70. 

StURNUS VULGARIS, (Liun. 

). 



1. 

Chahar Shamba, 

February 11. 
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71. Stuenus poltaratskti, Finscli. 

1.2 Chahar Shamba, Maimanab, February 11. 

3. Dibto ditto, February 14. 

72. Pastor roseus, (Linn.). 

1, 2, Karawal Khana, Badghis, Herat, April 14. 

73. COLUMBA iKTERMEDiA, Strickland. 

1. Chabar Sbamba, Maimanab, February 22. 

74. COLUMBA EVERSMANNI, Bonap. 

1. Min Darakbt, Maimanab, June 1. 

75. Tortur auritus, Gray. 

1. Cbilik, Afghan Turkistan, July 2. 

7G. Pteeocles alchata, (Linn.). 

1.2 cf Ebam>i-ab, Afghan Turkistan, June 18. 

3. 2 „ ditto 

77. Phasianus principalis, Sclater. 


1. 

cT 

Chahar Shamba, Maimanab, 

Feb. 10. 

2. 

cf 

Marnchak, 

Murghab, Herat, 

March 10. 

3. 

cf 

Ditto 

ditto. 

March 20. 

4. 

$ 

Ditto 

ditto. 

March 26. 

5. 


Ditto 

ditto, 

Dec. 25. 


This fine pheasant has lately been described as now, from specimens 
obtained in the basin of the Murghab river by officers of the Afghan 
Boundary Commission. It is veiy like Phasianm shawi of Eastern 
Turkistan, but is fairly distinguishable from it by apparently constant 
characters. I have examined some half dozen males of this pheasant, 
and I note tliat the variation between individuals is very small; oifc, 
however (No 1) above has a distinct wash of green on the rump and 
upper tail coverts, and a small snow white spot on one side of the hind- 
neck, marking the position of a demi-collar. On the characters and dis¬ 
tribution of P. ^incipalisy P. shawif and other allies of P. eolohicuSf Mr. 
Seebohm’s interesting paper in the Ibis for April 1887, p. 168 may bo 
consulted. 

78. Tetraogallus himalatensis (Gray). 

1. Dbap Darah, Hindu Kush, Turkistan, Oct. 7. 
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79. CoTUNix COMMUNIS, Bonn. 

1. (T Ohaliar Shamba, Moimanah, April 4. 

2. f Karawal Khana, Morghab Horat, April 19. 

3. Chahar Shamba, Maimonah, May 6. 

80. -<Egialites cukonica, Gmel. 

1, 2, Karawal Khana, Morghab, Herat, April 10. 

81. Chettusia viLLOTiEi, (Audonin). 

1, 2, Kham-i*ab, Oxns, Afghan Tnrkistan, June 12. 

82. Vanellus cristatus, Meyer. 

1. Chahar Shamba, Maimanah, Feb. 11. 

83. SCOLOPAX RUSTICULA, (Linn.). 

1. Chahar Shamba, Maimanah, Feb. 3. 

84. GALLINAGO SOLITARIA, HodgS. 

1. Doh Tang, Ghorband, Kabul, October 8. 

85. Gallinago scolopacinus, Bonap. 

1. Chahar Shamba, Maimanah, February 6. 

86. Machetes pugnax, (Linn.). 

1. cT Chahar Shamba, Maimanah, Febm.iry 19. 

2. S Ditto ditto April 4. 

87. Totanus ochropus, (Linn.). 

1. Karawal Khana, Mnrghab, Herat, April 14. 

88. TfilNGOIEES HYPOLEUCUS, (Linn.). 

1. Darbond-i-Kol Bekhta, Mnrghab, Herat, May IS. 

2. Maruohak ditto ditto, May 22. 

m 

89. Himantopus candidus, Bonn. 

1. Oxus, Afghan Tnrkistan 

2. Kham-i>ab, ditto ditto, Jane 12. 

90. Otis tetrax, Linn. 

1. Maruchak, Mnrghab,^ Herat, March 12. 

2. Chamau-i-Bod, Badghis, ditto Due. 

91. Rallus aquaticus, Linn. 

1. Maruohak, Murghab, Herat, Doc. 23. 
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92. PoBZANA MAfiUETTA, Leach. 

1. Karawal Khana, Morghab, Herat, April 9. 

2. Chahar Shamba, Maimanah, April 30. 

93. PORZANA BAILLONI, (Vieill.). 

1, 2 Kila Wall, Mnrgliab, Herat, April 24. 

94. Ceex pratensis, Bechst. 

1. Maracbak, Murghab, Herat, May 7. 

95. Fulica atra, Linn. 

1. Andkhui, March 

96. Labus ridibundus, Linn. 

1. Maruchak, Morghab, Herat, March 18. 

97. Sterna anolica, Mont. 

1. Oxos, Afghan Torkistan. 

2. Kham-i-ab, Ozos, Afghan Torkistan, Jone 12. 

98. Sterna minuta, Linn. 

1. Kham-i-ab, Afghan Torkistan, Jane 12. 

99. PUALACROCORAX GARBO, (Linn.). 

1. cf Marochak, Badghis, Herat, Maruh 19. 

A fine example in full breeding plumage. 

100. Anas strepera, Linn. 

1. Karawal Khana, Morghab, Herat, April 16. 

101. Anas angustirostris Menctr. 

1. Kham-i-ab, Ozos, Afghan Torkistan, Juno 12. 

102. Anas creeca, Linn. 

1. cf Chahar Shamba, Maimanah, Jan. 25. 

2 . 8 

103. Anas penelopb, Linn. 

1. cf Marochak, Morghab, Herat, March 15. 

104. Fuligula cristata, (Linn.). 

1, Chahar Shamba, Maimanah, Feb. 20. 


[No. 1, 


«. 
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105, Fuligula nyroca, (Giild.). 

1. cf 2 $ Kila Wall, Morghab, Herat, Maroh 5. 

3. Maruchak, Badghis, ditlOr March 16. 

. 106. Clasgula GhAUCiON, (Linn.). 

1. 8 Chahar Shaniba, Maimaaah Feb. 12. 

2. Maraohak, Murghab, Herat, March 15. 

3. cT Ditto ditto, March 20, 

107. Ebismatgba leucocepuala, Scop. 

1. Maruchak, Afghan Tarkistan, March 21. 

108. Mhugus aldelt.us, (Linn.). 

1. cf Adult, Mainianah, Feb. 10. 

2. g jno. Chahar Shaniba, Maimanah, Feb. 12. 

3. 9 Ditto ditto, Feb. 17. 

No. 1 is in line black and white plunuago. 

100. Tajooiina VOL pans eb, Flem. 

1, Oxus, Afglian Turkistan, Feb. 

110. Casabca butila, Pall. 

1. Karawal Khaaa, Murghab, Herat, April 10. 


VII .—On the Species of Loranthus indigenous to Perak .— Bg Geobgb 
King, M. B., LL. D., F. L. S., Superintendent of the liuyal Botanic 
Garden, Calcutta.^ 

[Received 29th March 1887 ;—Read itii May 1887.] 

Pi'ior to the date of the punitive expedition which was despatched 
toJPerak some years ago, that province was practically an unknown 
country. One of the results of the expedition just mentioned was the 
location in the state of a British Resident. And as the office of Resident 
has, fortunately for the interests of science and civilization, been hcld,. 
almoat from its first institution, by Sir Hugh Low, we are now in pos¬ 
session of the materials foi’ obtaining some knowledge of its natural 
history. During the past few years considerable botanical collections 
have been accumulated by the Rev. Father Scortechini (now, alas ! no 
more) who collected on behalf of the Perak Government, and by Mr. 
H. H. Kunstler, who collected for the Calcutta Botanic Garden. From 
the materials brought together by these gentlemen and which have coma 
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into my hands, I propose to draw up, as time permits, lists of species al¬ 
ready described, together with descriptions of any which appear to be new* 
And I now begin the series by an enumeration of the species of Loran- 
thus indigenous to the province. 

The list which follows contains in all twenty-five species, of which 
eleven are desci’ibed for the first time. At the end of the list I have 
appended descriptions of two new Sumatran species collected by Mr. 
H. 0. Forbes. The genus being rather large and polymorphic, it has been 
divided into sections. In the following enumeration, I follow the 
sectional divisions adopted, in their Genera Plantarum, by Sir J. D. 
Hooker and and the late Mr. Bentham. 

Section I. EOLORANTHtrs. 

1. L. Lohhii, Hook. fil. Flora Brit. India, V, 204. 

The commonest species in the province; growing on trees of various 
species, at elevations of from 500 to 4000 feet; found also in Penang and 
apparently also in Borneo. This species approaches very closely the 
Sumatran species L. axanthus, Korth. 

Section II. PlKENtCANTHEMUM. 

2. Tj. pulcher, DO. Prod. IV, 295: Hook. fil. FI. Brit. Ind. V, 
205; L. speciosics. Wall. Cat. 518; L. coccineus. Hook. Bot. Misc. t. 
58; Pendrophthoe pulcher, Miq. FI. Ind. Bat. I, pt. 1, 821. 

Common ; but scaraely ascending so high as the last. This varies 
greatly as to the breadth of its loaves which in some plants is as much 
as 3 inches, while in others it is barely 1 inch. Found also in Penang, 
and represented in Tenassorim by the closely allied species L. Parishii, 
Hook, fil., and in Java by L. Lyndenianus, Zoll. 

3. L. pentapetalus, Roxb. FI. Ind. I, 553, Ed. Carey and Wallich, 
II, 290.; Hook. fil. FI. Brit. Ind. V. 206; DC. Prod. IV, 295; Wall. 
PI. As. Bar. iii, t. 225, and Cat. 503; Kurz For. Flora Burmah, ii, 322 j 
Griff, Notulae, IV, 617, and Ic. PI. Aslat. t. 624, 625 ; Korth. Verhand, 
Loranth. 66; Blame FI. Javae Loranth. 39, t. 14 and 23 A.; Phoen. 
pentapetalum, Miq. Fl. Ind, Bat. I, Pt. I, p, 823: JDendrophthoe penta* 
petala, G. Don. Syst. iii, 419. 

This is not very common in the province. It is a widely distribut¬ 
ed species, being found in India from Nepal, along the outer and lower 
Himalaya, to Sikkim; thenoc through Assam, the Khasia Hills, Chitta¬ 
gong, to Burmah: it extends also to the Andamans, Penang, Malacca, 
Banka, Java, Sumatra, Borneo, and probably to other islands of the 
Malayan Archipelago. Sir J. D. Hooker reduces to this species ft 
polycarpus, Wall. Cat. 540, and L. erythrostachys, Wall. MSS. 





1887.] G. King— On the Species of Loranthus indigenous to Perak. 91 

4. L. cocoineus, Jack in Mai. Miac. I, 8 ; Hook. Bot. Misc. i, 278 ; 
Hook, fil, FI. Brit. Ind. V, 20G ; Boxb. FI. Ind. Ed. Carey and Wall, ii, 
215; DO. Pi’od. IV, 296 ; Korth. Verhand. Loranth. 68; Griff. Notul. IV, 
620, and lo. PI. Asiat. t. 626. L. racemifcrm^ Wall. Cat. 539 j Phoe- 
mcanthemum, coccineum and Bennetianum, Miq. FI. Ind. Bat. I, pt. 1. 
825, 826; Dendrophthoe coccinea^ G. Don. Syst. iii, 419. 

At low elevations: not common in the province ; is found also in 
Pegu, Tavoy, Malacca, Singapore, and Penang, and extends to India 
(Caohar) and to some of the islands of the Malayan Archipelago. 

Section HI. Heteranthus. 

5. L. heteranthus, Wall. Cat. 537; Hook. fil. FI. Brit. Ind. V, 203; 
DC. Prod. V. 306; L. eleutheropetalus, Kurz in Journ. As. Soc. Bong. 
1871, ii, 64, and For. Flora Burmah, ii, 321; Dendrophthoe macrooahjx^ 
Miq. FI. Ind. Bat. I. Pt. 1, 821. 

Found in this province only in Laroot. This species extends as 
far northwards as Chittagong, where it was once collected by Mr. 
Lister. Wallich and Brandis fouiid it in Burmah. Southward it ex¬ 
tends to Java and Borneo. 

6. L. crassipatalm, nov. spec. Glabrous in all its parts, except the 
bractooles and calyx-tube which are puberulous; branchlets thick, 
striate, polished, the bark dark coloured; leaves coriaceous, rigid, petio- 
late, scattered, broadly ovate-oblong, rarely ovate-elliptic ; apex obtuse; 
base attenuate; shining on the upper, dull on the lower, surface ; nerves 
invisible when fresh, obscure when dry, midrib slightly prominent: 
length of blade 1'5 to 2 in. (in the ovate-elliptic leaves as much as 2’5 in.) ; 
breadth about 1 inch, rarely 1*5 in.; petiole *25 in. long, stout; racemes 
longer than the leaves, stout, rigid, erect, axillary, sparsely many-flowered; 
pedicel thick, *15 in. long, boating at its*apex a single broad, cochleato, 
bract, bracteole 0 ; calyx-tube cylindric, the limb wide-spreading, trun¬ 
cate, cup-shaped; corolla straight, narrowly conical, petals, 6, thick, 
distinct to their bases, smooth and yellowish externally, ridged and of a 
bright red internally, *75 in. long; anthers linear, half as long as tbo 
petals, basifixed : style filiform, stigma minute. 

Perak, on Gunong Idjou. Scortechini, Nos. 363 and 521. 

7. L.prodMctm, nov. spec. Quite glabrous ; branches long, straight, 
strongly 4-angled, slightly flattened especially at the nodes, the bark 
polished and dark in colour; leaves coriaceous, petiolate, opposite, 
elliptic-lanceolate or ovate-oblong, gradually naxTOwed to the sub-aouta 
or obtuse apex, narrowed rather suddenly to the petiole at the base ; 
nerves obscure even when dry, midrib slightly prominent; length of 
blade 3'5 in. to 5 in. ; breadth 1*5 in. to nearly 2 in. ; petiole about *5 in. 
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long; flowers crowded in small, sessile, axillary clusters j bract 0; 
bracteoles cohering into a short, cylindric, obscurely 2 to 4-crenate tube 
which, in the unfertilised flower, envelopes the whole of the calyx 
except its limb ; calyx-tube shorter than the cylindric, truncate limb; 
petals 4, distinct, fleshy, linear, ’35 in. long, reflexed from about the 
middle ; anthers linear’, basifixed, nearly as long as the filaments, curved 
when mature; style shoi’ter than the petals; stigma small, truncate ; 
fruit ’3 in. in diameter, globular, smooth, crowned by the rather long 
cylindric calyx-limb and env(iloped at its base by the persistent brac- 
teolar cup. 

Perak, at elevations of from 3000 to 3600 feet; Scortochini, Nos. 
391 and 581; Kunstlor (King’s oolleotor) No. 3240. 

A I'emarkable species; with long, slender, polished branches which 
are almost black when dry. Prom the flower-bearing axils there often 
arise short, leaf-and-flt)wer-bearing branches ; and as the leaves on these 
(in herbarium specimens) usually fall off, they assume the appearance 
of long-pedunclcd cymes. This is clearly a Heleranthus; but it does 
not quite conform to the dafinition of that section given by Mr, Beutham 
and Sir J. D. Hooker in their Gm. Plantar, (iii, 208), inasmuch as there 
is no bract present, and there are bracteoles which form a cup almost 
entirely enveloping the calyx in the flower, and persisting even in the 
ripe fruit. 

I have named this species from the length of its branches. 

Section IV. Ciclanthus. 

8. L. scnrruhi, Linn. var. obtecta, Kurz For. FI. Burm. ii, 319; 
Hook. til. PI. Brit. Iiid. V, 209 : L. obtccfu% Wall. Cat. 534: L. concavi- 
folius, Griff. Notul. IV, 615. 

Very common at low clevai ions; Scortechini, Nos. 3116, 4216. 

The typical form of this species occui’s throughout the whole of 
British India; its other varieties, as defined in the Flora of British 
India, vis.y hmgalensis\ Jaeoigata, and gracilijlora having each a more 
circumscribed distribution. ' 

9. L. ferrugineus, Roxh. FI. Ind. I, 551, ii, 188; DC. Prod. IV, 
299; Wall. Cat. 500 ; Hook. til. FI. Brit. Ind. V. 210; Jack in Mai. 
Misc. i, 9, and in Hook. Bot. Misc. i,*279, t. 59 ; Dendrophthoe ferrugineay 
G. Don Gen. Syst. iii, 420 ; Miq. FI. Ind. Bat. I, Pt. 1, 812, 

Not uncommon at low elevations ; Seotechini, Nos. 6306, 2099. 

Very common in Malacca, Singapore, and Penang; found also by 
Kurz in lower Burmah. Distributed also in Sumatra and Java. A 
specimen in the Calcutta Herbarium and named by him L. Oortianus 
Korth. is the same as this ; and, if Junghuhn’s identification is correct, 
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Korthal’B name, as "being the oldei’, must supplant Roxburgh’s. Den- 
drophthoe ignea, Scheff. from Banka, according to the specimen in 
the Calcutta collection, is also the same as this. L. SchtiUesity Bl., (FI, 
Jav. Loranth, t. 2) appears to me referable to L. sctirrula, Linn, rather 
than to this. 

10. L. Malaccensis, Hook. fil. FI. Brit. India, V, 210. 

On high trees, at elevations of from 3000 to 4o00 feet. King’s 
Collector (Kunstlor) No. 6280: found also at Malacca by Griffith. 

Section V. Denduoi’iitiioe. 

11. L. grandifrons, nov. spec. Young branches rather thin, tei’etc, 
little swollen at the nodes, the bark dark-coloured, Icnticillate : loaves 
sub-opposite or alternate, i-arely exactly opposite, coriaceous, petiolate, 
broadly ovate or ovate-oblong, the apex sub-acute, tho base rounded or 
emargiuate; main nerves 4 to 6 pairs, ascending, prominent (as is the 
midrib) especially on tho lower surface; both surfacjes dull, sparsely 
pulverulent; length of blade 5 to 8 inches, breadth 3 in. to 4'.5 in.; 
petiole '6 in. to 1 inch : the whole inflorescence covered with minute 
pulverulent, sub-deciduous, tomentum; racemes solitary, axillary, or from 
tho older leafless branches, woody, erect, or slightly curved, 2'5 iu. 
long, about 30-flowored, pedicels short; bract small, thick, clawed; 
calyx-tube cylindric, inflated at the base, tho limb much longer than the 
short, sub-globose, ovary, 5 or 6 toothed; corolla-tube 3 indies long, 
cylindrical, 5 or 6-striate, slightly inflated towards the limb; lobes of 
limb‘5 in. long, reflexed, linear; anthers basifixed, linear’, about half 
as long as the lobes ; style filiform, a little longer than the stamens; 
stigma small, sub-globoso. 

In the low country, not very common. Sccrrlechini, No. 926; 
Kunstlcr, Nos. 786 and 2067. Found also iu the L.ampoug.s, in Sumatra, 
on trees by the edge of heavy forest. H. O. Forbes, No. 1665. 

When young tho whole exterior of tho corolla is toraentose like tho 
calyx, but when fully expanded it occasionally becomes sub-glabrous. 
Tlfb base of the corolla is whitish; tho upper part pink. In advanced 
bud some of the corollas are constricted at the apex and inflated towards 
the middle ; but when fully expanded the corolla is tubular, gradually 
widening towards the mouth. This fine species comes near pentandrus 
as to technical characters: but in general appearance it somewhat 
resembles L. longiflorusy Desr. It is, however, well distinct from tho 
latter by its differently shaped, more distinctly nerved leaves; and 
by its more erect, rigid, and scurfy inflorescence. 

12. L. pentandrus, Linn. Mant. 63; Bl. Bijdr. 661; Hook. fil. FI. 
Brit. Ind. V, 216; DC. Prod. IV, 305; Kurz For. FI. Burmah, II, 320 ; 
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Wall. Cat. 514 : Koi*tli. Verhand. Lomnth. 80; BluiieFl. Javae, Loranth* 
83, t. 10: L. farinosus, Desr. in Lamk. Encycl. iii, 597 ; Roxb. FI. Ind. 
Ed. Carey and Wall, ii, 221; Griff. Notul. IV, 616, and Ic. PI. Asiafc. t. 
620, f. 1, 2; Dendrophthoe pentandra and farinosa^ Miq. FI. Ind. Bat. I; 
pt. 1, 818, 819; Eiytmnthe farinosa, G. Don. Gen. Syst. IV, 427. 

Very common in all parts of the pi'ovince at low elevations (Knnstler, 
Nos. 4931, 7538, 7767 ; Scorteehini, No. 605) ; distributed northwards 
through Burmah and Chittagong as far as Sylhet, and southwards in tho 
Malayan Peninsula and Archipelago generally. Sir J. D. Hooker reduces 
to this species L. riyidvs, contractus, and Finlaysoniamis. Wall. Cat, 
Nos. 531, 6864, and 6871. 

13. L. Scortccliiuii, HOY. fipcc. Glabrous, the young branches thick, 
terete, scarcely swollen at the nodes, the bark reddish; leaves coria¬ 
ceous, petiolate, in vorticels of about 6, oblong-lanceolate or oblong- 
elliptic, the apex shortly caudatc-aenminato, the base attenuate; mid¬ 
rib prominent on both surfaces, nerves invisible in fresh, obscure in 
dry, specimens, about 15 pairs, sub-horizontal; length of blade 7 to 8 
inches; breadth 2’25 to nearly 3 inches; petioles stout, 1'25 in. ; 
racemes with a thick, pitted, woody axis little more than 1*5 in. long, 
axillary; flowers numerous, isrowded ; bract minute, eoehleate, clawed; 
calyx tube cylindric, tho limb irregularly dentate ; corolla curved, tubu¬ 
lar, slightly expanded upwards and C-angled near its junction with the 
6-oleft limb ; lobes of limb linear, slightly expanded at the base, about 
a fifth of the length of tho tube ; anthers linear, obtuse, about half as 
long as the lobes; style as long as the stamens; stigma globose, 
small; corolla tube 4 in. long, limb 1 inch. 

At elevations under 1000 feet, not common : Sortechini, No. 905 ; 
Kunstler (King’s collector), No. 6020. 

This is a fine species, and is distinguished amongst Asiatic Dendro- 
pthoes by its large, verticil late leaves. The corolla is *of a pale yellow, 
the lobes of tho limb being tinged with green : the stigma is red. 

14. L. Buthieanus, nov. spec. Young shoots terete, not swollen 
at the nodes, bark pale pinkish, sparsely lenticellate ; axis of inflores¬ 
cence and bracts minutely pubescent; other parts quite glabrous; leaves 
coriaceous, alternate opposite or in verticels of 3, petiolate, oblong-elliptic 
or elliptic-lanceolate with sub-aeute apex and attenuate base, midrib 
and nerves invisible in the fresh, slightly visible in dry, specimens; 
length of blade 2*5 to 3 inches, breadth ’75 in. to 1 in., petiole '4 in. 
long ; racemes slender, axillary, shortly pedunculate, about 6-flowered ; 
bract small, eoehleate, clawed; bracteoles 0; calyx-tube cylindric, the 
limb, short, truncate, waved; corolla tubular, bright red in colour, 
curved, inflated upwards, constricted at the base and at the apex when in 
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bud, O-striate, limb about one third of the length pi the tube; the lobes 
6, linear, sab-spathulate, thickened at the tips, rdflexed ; anther linear, 
about half as long as the lobes, basifixed ; style filiform, as long as the 
stamens ; stigma small, globular. 

Collected only once by the late Father Scoriechini, the exact loca¬ 
lity being unknown. 

A species allied to curvatus, Bl., but with a hexamerous, glabrous 
corolla, which is moreover wider and of a different colour from that of 
curvatus ; also with narrower and more irregularly disposed loaves than 
in that species. Named after Mr. J. F. Duthie, Superintondout of the 
Botanic Garden, Saharunporo. 

• Section VI. Loxanthera. 

15. L. spedosus^ Bl. FI. Jav. Loranth. 15, t. 20, and 23 fig. 0. 
Miq. FI. Ind. Bat. I, Pt. 822.; L. coccinetm, llcinw. MSS. (not of 
Jack) Bl. Bijdr. 664; L. Reinwardtianiis, Schult. Syst. DC. Prod. IV, 
706 : L. loxantherus, DC. 1. c. p. 316. 

Apparently not common in the Province ; Scortcchini, No. 1328; 
on the banks of the Kinta river (Kunstler, No. 767.) There is a single 
specimen in the Calcutta Heibarium from Malacca. The species is 
found in Sumatra (Forbes No. 3234a) and in Java. 

Section VII. Macrosolen. 
a. longijlorae. 

16. L. formosns, Bl. Bijdr. 664 and FI. Jav. Loranth. t. 15 ; DO. 
Prod. IV, 297; Kurz For. Flora Burmahii, 317 ; Hook. fil. FI. Brit. Ind. 
V, 220; Macrosolen /ornioms, Miq. Kl. Ind. Bat. I, Pt. 1, 827;.J^/y- 
branthe formosa, G. Don Gen. Syst. iii, 426. 

At elevatioifS of from 3000 to 4000 feet, Kunstler, Nos. 2170 and 
6264 : found also in Java, and, according to a single leaf specimen in 
the Calcutta Herbarium (Griffith, No. 2729), also in Burmah. 

• 17. Zf. ATmisZZen', nov. spec. Quite glabrous ; young branches stout, 
terete, the ba:yjr pale; leaves coriaceous, sub-sessile, opposite, ovate- 
oblong, gradually narrowed to the sub-acuminate apex, the base rounded, 
not cordate ; midrib and nerves prominent on both surfaces (when dry) 
but especially on the lower; primary lateral nerves about 6 pairs, 
secondary about 8 pairs; length of blade 8 to 10 inches, breadth 3 in. 
to 4’5 in.; petiole very stout, about ’15 in. long; racemes very short, 
from the axils of the leaves and also from the old wood; bracteoles 3, 
minute, broad, united by their bases; calyx-tube cylindric, smooth, the 
limb truncate, slightly wavy j corolla clavato and boldly 6-angled in bud. 
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slightly curved, tubular, inflated at the base of the limb, lobes of the 
limb 6, reflexed, sub-spathulate, keeled externally, the tips thickened ; 
authors lialf as long as the lobes, linear, basifixed, with a slight process 
at the union with the filament; style filiform, as long as the stamens ; 
stigma truncate; berry '5 in. long, ovoid, bi'ight yellow at first, black 
when ripe; length of corolla-tube 2'5 in., of limb '6 in. 

At elevations under 500 feet, H. H. Kuustlor (King’s collector), 
Nos. 2669, 2760, 6009, 8460. 

This comes near Z. formosm, Bl., but has much larger loaves, which 
have rounded (not acute) bases as in that species. The corolla also 
differs. Mr. Kunstlor describes this as a very handsome species, the tube 
of the corolla being of a rich yellow, the limb blight green externally 
and dark rod inside. It is a lai’ge specsies, plants of it often reaching 8 
to 10 Feet in length. 

18. L, dianlhas, King and Scort. MSS. Quite glabrous, the young 
shoots terete, thin, scarcely swollen at the nodes, the bark pale ; leaves 
thinly coriaceous, entire, shortly potiolato, opposite, exactly lanceolate 
rarely ovate-lanceolate, the apex acuminate ; midrib and primary nerves 
slightly visible when fresh, rather distinct when dry ; length of blade 3 in, 
to 5 in., breadth '75 in. to 2 5 in.; petioles slender, '2 in. long; cymes 
axillary, sessile, 2-flowered ; br.acls at base of cyme 2, decussate, ovate- 
acute; bracteoles of the individual flowers united into a short, thick 
annulus which surrounds the base of the flower; calyx-tube smooth, 
cylindrio, the limb short, truncate ; corolla narrowly tubular, inflated 
and boldly 6-angled just under the limb, clavatc in bud; limb with 6 
twisted, refluxed, oblanceolate or sub-spathulate lobes which are keeled 
and inflated at the base; anthers basifixed, lidbar, one-third of the 
length of the lobes of the limb; stylo filiform, as long as the stamens ; 
stigma small, capitate ; fruit globular, smooth, '5 in. in diam., crowned 
by the calyx-limb; length of corolla tube 2 5 in.; of limb ‘75 in. 

At elevations under 500 feet; Scortechini, Nos. 76 and 604a; 
King’.s Collector, Nos. 1870, 6446. 

This species comes near formosus, Bl., from which the sessile, 2- 
flowered cymes, single, decussate pair of bracts, the annulus fonned of 
the united bracteoles, and the globular berry are the best characters to 
distinguish it. This also must bo near L. meluitangensis, Korth., of 
which 1 have seen no specimen. The tube of the corolla of this species 
is described as scarlet, and the h)bcs of the limb as green, with purple 
edges and a pale lino along the anterior surface. The late Father 
Scortechini left a di*awing of this species, to which I have added the 
details. He left no MSS. name for the species, but, from a note on 
the dmwiug, he appears to liave considei’ed it to be L. formosus, Bl. or 
near it. 
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19. L. evenius, Bl. FI. Javao Lorantli. t. 16; L. avenis, Bl. Bijdr. 
063.; Korthals Vorhand. Lorantli. 85 ; DC. Prod. IV, 397; Elytrantlie 
avenis, G. Don. Syst. iii, 426. 

Found only onco in Pci*ak liy Father Scortochini: extends also to 
Sumatra. 

20. L. plaiyphijUns, nov. spec. Quite glabrous. Young bi’anches 
4-anglod; leaves opposite or sub-opposite, thinly coriaceous, snbsessilo, 
broadly ovate-rotund or sub-orbiculai*, edges ontiro or unequally and 
remotely crenate, the apex obtuse, the base coi’date ; jirimary lateral 
nerves about 4 pairs, curving, somewhat di.stinct on both surfaces, the 
mUlrib rather pi’omincnt; length and breadth of blade about 4 5 in. ; 
petiole less than *15 in. long, stout; racemes very short, axillary, about 
4-flowerod ; bract single, bi'aeteolea minute, coalescing into a sinuate- 
edged cup le.ss than a quarter of the length of the cylindrical, truncate, 
calyx-tube ; corolla large, curved, tubular, expanding slightly upwards, 
G-auglod and inflated below the apex, clavato when in bud; limb G- 
cleft, the lobes spreading, linear-lanceolate or sub-spathulate, blunt and 
infloxod at the tips, each with 2 ridges on the inner siirfiice, inflsited 
and keeled at the base; filaraeuts adherent to the tube ; anthers linear, 
basifixed ; tube of corolla 3*5 in. long; limb *8 in.; style filiform, as 
long as the stamens; stigma small, Bub-ca])itato ; fruit unknown. 

Found only onco by Scortochini, who has not noted the exact 
locality. 

A species recognisable at onco amongst the Asiatic species of Ma- 
crosolen by its largo sub-sessile, nearly orbicular leaves. 

b. racntiulosae. 

21. L. ainpnllaceus, Roxb. FI. Ind. I, 552, ii, 189, and Ed. Carey and 
Wall, ii, 209 ; Hook. fil. FI. Brit. Ind. V, 220 ; DC. Prod. IV, 296 ; Kurv. 
For. FI. Burm. ii, 316; Wail, Cat. 502. L. suh-umbellatus, Bl. Bijdr. 
662 and FI. Jav. Loranth. t. 18; X, sphnerocarpus, Bl. Bijdr. 061 and 
FI. Jav. Loranth. t. 17 ; DC. I’rod. IV, 297; Macrosolen pallens, sphae- 
rocarpus and oleioides, Miq. FI. liid. Bat. i, Pt. 1, 830, 831 ; Elytranthu 
spheeroidea, Don, Gard. Diet. IV, 127. 

On Ulu Bubong, at elevations from 500 to 1000 feet: Kunstlor, 
Nos. 7866 and 10697. This species, as limited by Sir J. D. Hooker 
in his Flora of British India, is distributed from Bengjil, Assam, and tho 
Khasia Hills to Penang, Malacca, and Singajioro. I agree with Hooker 
in considering it as probably a more form of L. glubosns, lloxb.; and, 
if this view be correct, the synonymy of globosns slujuld bo reduced 
here. The Wallichian species pallens (Cat. 523^, carinulatm (529), 
suh-globusus (538), olei/oUus, (524), viridijhrus, (512), are all forms 
of the same widely distributed and therefore variable plant. 

18 
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22. L. Lowii, nov.' spec. Glabrous everywhere, except the peduncles, 
pedicels, and bracteoles, which arc pubernlous ; young shoots thin, terete, 
slightly swollen at the nodes, the bark pale brown; leaves rigid, co¬ 
riaceous, ovate-lanceolate, or elliptic-lanceolate, gradually tapering to 
cither end, the apex acute or acuminatOj the edges recurved when dry ; 
nerves invisible, midrib visible only on the pale, dull, under surface ; 
length of blade 1'5 in. to 2 in.; breadth ’6 in., rarely *8 inch.; petiole stout, 
•15 in.; racemes umbellate, in clusters of 1 to 3, in the axils of tho 
leaves, on sliort pedicels, 2 to 4-flowored; bract and bracteoles minute, 
broadly ovate, acute, the latter united by their bases into a 3-toothod 
cup: calyx tubular, smooth, the limb very short, truncate, waved; 
corolla about 1 in. long, the tube slightly curved, 6-anglcd and slightly 
inflated at tho junction with tho limb; lobes of the limb sub-spathulate, 
thickened at tho apex, refloxed, about a third as long as the tube; 
anthers about a third as long as tho lobes, linear; stylo filiform, nearly 
as long as tho stamens ; stigma small, sub-globular. 

Found only once in tho province (by Fr. Scortechini) and the 
exact locality not noted. 

A species, in tho texture of leaves and in inflorescence, approaching 
L. retusus, Ja(5k; but very distinct from that and from the other 
Malayan species of Macrosolen. Named in honour of Sir Hugh Low, 
Bi’itish Resident in Perak. 

Section VTII. ELTTUAN'rnE. 

23. If. alhidus, Bl. Bijdr. GC5, and FI. Jav. Loranth. (sub Ehjtranihe) 
t. 22; Korth. Vorhand. Loranth. 87 ; UO. Prod. IV, 299; Hook. fil. 
FI. Brit. Ind. V, 222; L. lecuoosiphon, GrifB., Notul. IV, 023, and Ic. PI. 
Asiat. t. 619-623: Elytranthe albida, Miq. FI. Ind. Bat. I, Pt. 1, 832. 

Not common ; Scortechini, Nos. 428& and 626. This extends north¬ 
wards to lower Burmah, and southwards to Malacca, Java, Sumatra, and 
Borneo. 

Section IX. Lbpiostegerbs. 

24. L. Eeccariiy nov. species. Glabrous ; the younger branches 
quadrangular (at least when dry), the older branches terete ; leaves on 
rather long petioles, opposite or sub-opposite, thinly coriaceous, entire, 
from ovate-lanceolate or ovate-oblong to sub-orbicular, very variable 
oven on tho same plant, the apex sub-acute or obtuse, tho base cuneate 
or rounded, midrib prominent, especially on the under surface; primary 
nerves about 6 pail’s, slightly visible on the under surface (when dry) ; 
length of blade 3*5 in. to 5 in., breadth 1’6 in. to nearly 3 in. ; petiole 
‘75 in. to 1'25 in. long ; capitula from the old wood, 20 to 30-flowered, 
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sessile, sub-globose when young, afterwards strobiliform and much elon¬ 
gate ; the bracts large, numerous, imbricate, coloured, from oblong to 
semi-orbicular, obtuse, the inner 2 to 3 inches long, the outer gradually 
shorter, all empty ; calyx short, cylitidiic, truncate ; corolla, 3 to 3'5 in. 
long, the tube splitting into G, very narrow, linear segments which are 
united for about *5 in, at the base, and then again slightly just below 
the twisted, refloxed, linear, obtuse segments of the limb; anthers 
linear, pointed, basifixod, *5 in. long: stylo filiform; stigma small, 
rounded, exsei*tcd slightly beyond the authors ; fruit sub-angular, globose, 
*3 in. in diam. 

Hare in the province; occurring at elevations under 2000 feet. 
Scortechini, 1208; King’s Collector, Nos. 5793 and 795G. Found also in 
Borneo by Sig. Beccari (Herb, Bccc. P. B. 1171). 

This is the finest of all the Asiatic species of Lorantlius. The enor¬ 
mous bracts aro of a pale red colour; the tube of tho corolla is of a 
deep claret purple, while the reflexed limb is yellow. Tho whole in¬ 
florescence is about G inches long and forms a most striking object. 

25. Loranthiis Kingii, Scoi'tochini MSS. Young bninches pale, 
terete, swollen at the nodes, slightly lenticillate when young, otherwise 
quite smooth; leaves coriaceous, petiolate, opposite, exactly ovate- 
lanceolate, smooth and with the nerves invisible on both surfaces, tho 
midrib prominent below ; length of bhidc 3 in. ; breadth 1’25 in. to 1.5 
in.; petiole about ‘5 in.; capitula sessile, axillary, strobiliform, 4 to 6- 
flowered ; bracts large, empty, coloured, keeled., in two series, an outer 
and an inner ; the outer of 6 to 7 decussate pairs, the uppermost of which 
is linear-oblong, obtuse, 1*5 in. long, the lower pairs gradually smaller 
and more or less acute ; the inner series of a single lanceolate pair; 
bracteoles round each individual flower 4, linear-lanceolate, about *75 
inch long; calyx very short, G-toothod; corolla narrowly infundibu- 
liform, curved below the middle, 1*75 in. long, split nearly half-way 
down on one side, and cleft at the apex for about one-fifth of its entire 
length into 5, lanceolate, acuminate, refloxed teeth; anthers basiflxed, 
linear, subulate, with a slight process at their bases; stylo filiform, 
about as long as the stamens ; stigma small, sub-capitate : fruit elongated 
ovoid, crowned by the remains of the calyx-tube. 

Perak; Scortechini, No. 1251. 

•The late lamented Father Scortechini left only a single specimen of 
this with me. It appears, however, to agree with an imperfect specimen 

in the Calcutta Herbarium from Malacca (Herb. Maiugay No. G95). 

****** 

I take the present opportunity of describing two new species col¬ 
lected by Mr. H. O. Forbes in Sumatra—both handsome plants, be¬ 
longing rcspocti vely to the sections Loxanthera and Lepiostegeres. 
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Loranthus (Sect. Loxanthera) Lampongus, nov. spec. Branches terete, 
scurfy when young, as are the peduncles, ultimately all parts glabrous ; 
leaves thickly corisieeous, opposite or sub-opposite, entire, potiolate, ovate- 
oblong to broadly ovate, apex sub-acute, or acute, base rounded, rarely 
sub-acute, the midrib very prominent and the nerves very indistinct 
on both surfaces, length of blade 4 to 5 inches : petioles stout, about 
*75 in. long; flowers in pairs on crowded short, stout, bifurcate axil¬ 
lary peduncles; calyx tube short, cylindric, the limb truncate, irre¬ 
gularly and obscurely sinuate, sub-crenate ; corolla nearly 1’5 in. long, 
clavate in bud, the cylindrical tube slightly inflated about the middle, 
cleft at the apex to about one third of its length into 6 linear-lanceolato 
lobes; stamens 6, the filament arcuate, dilated at the apex, and at¬ 
tached to the back of the linear anther below its middle; style fili¬ 
form ; stigma minute, clavate : bractoole short, broad, minute. 

.Ijumpougs, Sumatra : H. O. Forbes, No. 1737. 

The curved filaments and dorsifixed anthers put this unmistakeably 
into the section Loxanthera. That section, however, as at present de¬ 
fined, is 5-merous. The definition of it must therefore be altered to 5 or 
C-morous. 

Loranthus (Sect. Lepiostegcres) Forhesii, nov. spec. Glabrous ; the 
branches terete, with pale bark, swollen at the nodes; leaves coriaceous, 
potiolate, entire, opposite, ovato-obloug, sub-acute, the base rounded, cr 
elighldy cordate ; midrib thick, prominent on the under surface; the 
nerves about G pairs, indistinct on both surfaces when fresh, slightly 
distinct on the upper surface when diy ; length of blade 4*5 in. to 6‘5 
in.; breadth 2 in. to 2‘5 in.; petiole stout, *75 in. long; capitula 4 to C- 
flowored, axillary, sessile, strobiliform, the bracts large, coloured, 
keeled, in two series, an outer and an inner; the outer series of 5 or 6 
decussate jjairs of which the upper paii- are 2‘3 in. long, the second 
pair about lialf as long, and the outer pairs gradually shorter, all ob¬ 
tuse ; the inner series of 2 pairs, nari-ower than the outer, acuminate ; 
each flower surrounded by 4 linear-lanceolate, keeled bracteoles abojit 
1 inch in length; calyx tube very short, 6-toothed; corolla tubular, 
slightly widened above, the tube 6-angled, cleft for about one third of 
its entire length into 6, lanceolate, acuminate teeth: filaments flattened, 
grooved, adnate to the corolla-tube ; anthers linear, subulate, with a pro¬ 
cess at their bases: style filiform, as long as the stamens ; stigma small, 
cylindric. 

Sumatra, near Kepala, at an elevation of 1200 feot. H. O. Perbes, 
Herb. No. 2844. 

Mr. Forbes found this superb species growing on a Leguminous 
tree. The bmets he describes as being scarlet, and the corolla of a 
brilliant lake colour. 
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VIII .—snr les Arachnites do V Asie meritionale faisant partie 
des collections de V Indian Museum (Galcnffa). Par M. E. Simon, 
de Paris.—Communicated hy Tub Sui‘Ekintkndbnt of the Indian 
Museum. 


[Keuoivod Docombor SOfch ;—Road Juno Ist, 1887.] 

I. 

Aeachnides recueillis a Tavoy (Tennasseuim) par Mott Ram. 

Ordo ARANE^. 

Earn. Attidse. 

1. —Plexippus culicivouus, Dolescliall, Tweede Bijdr. etc., 185i>, 
p. 14 pi. IX, f. 5. (Attus). — 

Meneinems cuUcivorus, Thorell, Bay. Mai. etc., I., p. 227 ; 111, p. 508. 

Egaya, Tavoy. 

Repandu a Java, aux Celebes, ot a Amboiuo. 

Earn. Lycosidse. 

Getto faraille est representec par deux cspeces dont 1’ habitat cst tres 
etendu. Sippasa greenallio} Blackw. est repandu dans touto 1’ Asio 
tropicale, dans 1’ Indoustan jusqu’ a Ceylaii, ot dans 1* Indo>Chine 
jusqu’ a Malacca; nous T avons indique nous-memo do Birmanio, do 
Pondich^ry, et de Wagra-Karoor dans le centre du Dckkan. Ocyale 
atalanta Sav. es^ encore plus remarquablo par sa distribution; cette 
cspece, trouv4o pour la premiere fois en Asie, est repanduo dans touie 
r Afrique tropicale du Senegal iS, Mozambique et jusqu’ a la Moditorran^o 
par la vallee du Nil. 

2. —Hippasa greenalli®, Blackw, Ann. Mag.Nat. Hist. 18G7 (Lycosa). 
Priata a^elenoites E. Sim., Ann. Mns. Cio. Oen., XX, 1884, p. 234. 
Hippasa greenallicR E. Sim., Bull. Soe. Zool. Fr.y 1885, p. 31. 

Tavoy. 

3. —OcTALE ATALANTA, Aud. in Sav., E'g. 1825-27, Ar. XXII, p. 149, 
pi. IV., f. 10. 

Dohmedes ocyale, Walck., Apt., T, 1837, p. 253. 

Lycosa virulenta, Cambr., P. Z. S. L., 1876, p. 600. 

Ocyale atalanta, E. Sim., Ann, Hoc. ent. Fr. 1885, p. 258. 

Tavoy. 
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Fam. Sparassidae. 

4. — Hktekopoda venatoria, L. 

Pour la synonymie cf. B. Sim., JRev. Sparass., 1880, p. 48. 

Tavoy. 

5. — HeTEROPODA LANttUlDA, sp. nov. 

Ceph.-tli. long. 10 mm. ; lat. 8, 9 mm. Abd. long. 13 mm. Pedes I 
long. 3G, 5 mm. ; II 40 mm. Ill 33 mm. ; IV 37, 5. 

Cephalothorax evidentor longior quam latior crassus sat convexus 
laeto mfo-castaneus cervino-pubescons, postico in declivitate testaceo- 
xnarginatus, stria thoracica longa. Oculi anticiin apicibus lincam rectam 
formantes, medii lateralibus fere duplo minores inter se quam a latcra- 
libus panic remotiorcs sed spatio diamotro oculi paulo angustiore sejunc- 
ti. Oculi postici in linea evidentor recurva, medii lateralibus saltern 
^ minores et a lateralibus quam inter so paulo remotiores. Medii aream 
non multo longiorera quam latiorem sed antico quam postice multo 
angustiorem occupantes, subaequalos, antici vix minores. Clypeus sub^ 
verticals planus oculis lateralibus anticis latior. Sternum coxso et 
laminte rufo-castanea, pars labialis infuscata sed apico anguste testacea. 
Abdomen oblongum antico obtuse omarginatum fusco-lividum. Pedes 
mcdiocrcB sat robusti rufo-castanei, scopulse sat densoe in metatarsis 
anticis basin attingentes sed in posticis partem apicalem tantum occu- 
pantos. Tibia IV copbalothoraci circiter aequilonga in parte secunda 
aculeo dorsali munita. Plaga vulvre antico depressa foveolata et longi- 
tudinaliter carinata postico valde convexa semicirculari sod sulco 
angusto et profundo longitudinaliter secta. 

Tavoy. 

K. mediocri E. Sim. valdo affinis, sod differt pracsertim area oculo- 
rum mediorum breviore et sulco plagm genitalis multo angustiore 
sublineari. 

6. —Heteeopoda peeina, sp. nov. 

ff. Ceph.-th. long. 7, 6 mm. lat. 7, 2 mm. Pedes I 39, 4 mm .; II 
43, 6 mm. ; III 33, 6 mm. ; IV 37 mm. » 

Ce])lialothorax vix longior quam latior pamm convoxus obscure 
fulvo-rufoscens postico in declivitate et antico in clypeo testacco-margi- 
natus, supra lineis radiantibus obscurioribus notatus, stria tboracica 
longa. Oculi antici appropinquati in linea recta, medii lateralibus plus 
duplo minores et inter se quam a lateralibus remotiores spatio diametro 
oculi vix angustiore scjuncti. Oculi postici in linea evidenter recurva, 
medii lateralibus saltern ^ minores et a lateralibus quam inter se remo¬ 
tiorcs. Medii aimm longiorem quam latiorem et antice quam postice 
angustiorem occupantes, antici posticis minores. Clypeus oculis latera- 
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libus anticis paulo angustior. Sternum fulvo-testaoenm. Abdomen 
ovatum lurido'tcstaceum Inrido-pubesceua parcissime et inordinate fua- 
co-pnnctatnm et in parte apicali linea fusca trausversim ai'cuata notatum, 
venter immacnlatus. Pedes longi painim robusti fulvo-mfescentea 
fcmoribns dilutioribus sed supra lovisairae fusco-variatis. Scopulte 
longaa pamm denaoe taraos et meiataraomm cxtrcmitates tantnm occu- 
pantes. Tibia IV cepbalotborace multo longior aculeo dorsali in parto 
apicali sito munita. Pedcs-maxillarcs fulvi tarao Icviter iufuacaio, 
femoro supra ad apiccm 4—1 aculeato, patella paulo longioro quara 
latiore convexa utrinque uniaculcata, tibia j)atolla longiore et gracilioro 
propo basin aculeis longissimia quinquo instnicta apd^liyaa apicali arti- 
culo multo breviore crassa antico directa nigra aupiti levitcr rugoaa et 
impressa ad apicem excisa, broviter emarginata et miimto bimucronata 
(mucrone aupcriore altcro longiore incurvo ot acuto) infra in carinam 
obliquam producta, tai'so angusto longissime producto in parte apicali 
terctiusculo, bulbo ovato simplici longi tudiualiter sulcato. 

Tavoy. 

7. — Paltstes KOCHI, E. Sim., Bev. Sparass., 1880, p. 45. 

Nous ne connaissions juaqu’ ici que la fcmelle do ccttc uapbce. 

rf*. Copb.-tb. long. 9 mw. Abd. long. 11 mni. Cephalothorax humi- 
lior quam in femina et paulo brovior quam tibia 4i paria, fuaco-rufca- 
cens flavido-pubeaccns, linca media nigra exilliraa longitudinalitcr acctus. 
Sternum coxso oria partes venterque locte rufo-brminca vel livida. Ab¬ 
domen supra fulvo-ccrvinum. Cbclarum margo inferior dentibus aat 
parvis quatuor lo singulariter poaito reliquia snbcontiguis, lo majore 2o 
et 4o minutissimis. Pedes multo longiores quam in femina fulvo-cer- 
vini fcmoribus infra rufulo-tinctis scopulis nigro-aericeis. Pedes-maxil- 
lares fulvi femoro compresao leviter arcuato supra in parto apicali 4—1 
aculeato, patella longiore quam latiore utrinque uniaculeata, tibia patella 
longiore terete prope basin ot intus aculeis longissimia 4 vel 6 armata, 
cxtus apopbysa apicali oblique divaricata sat valida valde uncata atten- 
na^a sed obtusa, tarao Ion go ovato supra cervino-piloso sed in parto 
apicali vitta fusca densius pilosa ornato, bulbo rufulo longe ovato apico 
deprosBO et processn membranaceo oblique munito. 

Mita, Tavoy; collines separant la Birmanie de Siam. 

Cette espece a 6te decouverte 4 Singapore. 

8. —Thelictopis canescens, sp . noD . 

S. Ceph.-tb. long, 9 mm. ; lat. 7, 4 mm. Abd. long. 12 mm. ; lat. 7, 
5 mm. Pedes I 24 mm. ; II 23, 6 mm. ; III 19 mm. ; IV 24,3 mm. 

Cephalothorax niger laevis pilis albidis pronis, praesertim antico 
setis nigris mixtis, dense vestitus, crassus et convexus fronte lata, stria 
remota sat brovi sed profunda. Oculi antici in linca levitcr procurva, 
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znodii latcralibus circiter | majores a latcralibus qnam inter se mnlto 
remotiores inter se spatio diametro oculi evidenter angustioro sejnneti. 
Oculi postici in linea levissime procurva, medii parvi spatio diametro 
oculi saltern quadruple latioro sejuncti, laterales mediis paulo majores 
levitor prominuli. Area mediorum latior quam longior et antico quam 
posticc angustior. Clypeus oculis modiis anticis baud vel non multo 
angustior. Chelro robustissimte ad basin valdo geniculatse nigro nitidee 
{)arce setosss. Partes oris sternum coxeoque nigra. Abdomen sat late 
ovatum postice valde attenuatum ct prope mammillas stria aunulari pro- 
fundo constrictum fuscum, fulvo-cinereo pubescens. Pedes breves ct 
robust! femoribus atris reliquis articulis fusco-ravidis nigricanti-lineatis, 
tnrsis diJutioribus, albo-cretaceo pubescentes et nigro-sotosi. Tibia cum 
patella 4i paris cephalothoraeo paulo brevior. Tibico cunctro aculcis 
dorsalibus carentes, quatuor antiem aculcis inferioribus 6—5 sat brevi- 
bus munita) sed lateralibus carentes, posticaa aculeis inferioribus 3—3 et 
utrinque lateralibus bina? munitaB. Patellee muticoe. Scopulce sat breves 
denso? basin metatarsorum sex anticorum attingentes sed apicem metar- 
sorum posticorum tantum occupantes. Plaga vulvro oblonga multo 
longior quam latior nigra rugosa et pilosa sulco medio lato rufulo ct 
depresso longitudinaliterJ secta. 

d'. Cepb.-tb. long. 8 lat. 7, 2 mm. Pedes I 27, 7 mm ; II 
28 mm. ; III 23, 2 mm ; IV 28, 7 mvi. 

Feminte subsimilis sed ceplialotborace paulo latiore, pedibus paulo 
longioribus, tibiis anticis aculeis infcrioiibus et utrinque aculeis latora- 
libus binis instructis, raetatarsis anticis aculeo lateral! subbasilai*! ot 
tibiis cunctis aculeo dorsal! submedio instructis. Pcdcs-maxillares ob¬ 
scure f usci breves ot robust!, femoro brevi supra in parte apical! 3—1 
aenleato, patella paulo longiore quam latiore convexa aculeo intoriore 
unico tantum armata, tibia patella brovioro extus apophysis duabus 
longis subeequis et torctibns insigiiiter armata, tarso magno late ovato 
ad marginom exteriorem propo basin ample dilatato, bulbo rufulo con- 
voxo valde complicato. 

Oollines separant la Birmanie do Siam. 

2'. severtB L. Koch afiinis difEort imprimis oculis inter so distant!' 
oribuB, plaga gpnitali longius ovata, etc. 

Fam. Epeiridse. 

Les trois espoces qui repr^sentent a Tavoy le groupe des Oastera- 
mnthinm existent egalement dans lo Gambodge et la Cochinchino. 

9.— Actinacantha pbopinqua, Cambr., i*. Z. 8. Ir., 1879, p. 288, 
pi. XXVII., f. 1C. (Gasteracantha). 
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id. B. Sim., Act. Soe. Linn. Bord., 1886. 

Tavoy,—coranmn. 

On pent ajoater k la description du Rev. O. P. Cambridge : Ster¬ 
num nigrum dense et grosse nigro-granosum aniice linea transvorsa 
saepe in medio interrupta utrinque maoalis binis subrotundis ad apioem 
macula elongata flavo-opacis Itevibus decoratum. Pedum coxae I et IV 
fulvae ad basin fusco-notatae, sed coxae II et III omnino nigrae. ^ntum 
ad raarginem posticum punctis ocelliformibu.s decern (baud octo), sod 
punctis II et III conjnnctis punctis mediis minutissimis. Longitudo 
spinarum valde variabilis. 

10. —Gasteracanthx FttONTATA, Blackw., A. M. N. H., ser. 3, vol. 
XIV, 1864, p. 40. 

id. Oambr. P. Z. 8. L. 1879, p. 233., pi. XXVI, f. 9. 

id. E. Sim., Act. 8oc. Linn. Lord. 18S6. 

Tavoy : Mita, Egaya (tres coramun). 

Collines entre la Birnianic ot Siam, etc. 

11. —GASTBRACANTnA ANNAMiTA, E. Sim., ilc/. Sun.Liun. Bord. 1886. 

Egaya. Tavoy. 

12. — Epeiea masoni, sp. nov. 

? . Cepli.-th. long. 9, I; lat. 8, 3 mm. Abd. long. 14, 5 ; lat. 12, 
5 mm. Pedes 1 long. 33, 4 ; II long. 32, 4 ; 111 19, 5 ; IV 29 mm. 

Cephalothorax nigor parce et inaequaliter granulosus crasse et sat 
longe flavo-pilosus, parto oepbalica lata subparallcla sat convexa prope 
medium impressione trans versa vix exprcssa notata postice striis 
obliquis angustia discreta. Oouli raedii valde prominuli aream obli- 
quam paulo longiorem quam latiorem et antice quam postice paulo 
latiorem occupantes, medii antici posticis plus duplo majores, spatium 
inter medios posticos diametro oculi paulo angustius. Oculi lateralea 
a mediis latissime remoti prominuli baud tuberculati antici postioo 
majores, spatio dimidio diametro oculi angustiore scjuncti. Oculi quatuor 
antici lineam leviter procurvam formantes sed in medio olypeo area 
ocularum paulo angustiore. Sternum nigrum immaculatum baud ru- 
gosum flavo-hirsutum. Chel© nigr® sublaevos. Abdomen crassum et 
altum sed supra deplanatum obtusissime triquetrum, supra atrum Ion- 
gissvme et crasse fiavo-hirsutura immaculatum vel macula anteriore 
siraplici aut duplici albo-opaca notatum. Venter niger pone plicam 
vitta transversa prope medium maculis transversis binis obscure tes- 
taceis omatus. Pedes robusti et longi nigri vel obscure fusco-ravidi 
femoribus anticis infra cyaneo-tinctis, tibiis metatarsisque annulis sat 
angustis albo-cinereo pilosis omatis, patellis tibiisque supra deplanatis 
et distincte bisulcatis, aculeis parum longis numerosis fulvo-rufulis 
ad radicem nigris. Vulvas uncus sat longus subparallelus et obtu- 

14 



IOC E. Simon —AmchniJes de V Asie meridionaU [No. 1, 

sns supra marginatns prope basin leviter convexus parce mgosus et 
pilosus. 

Tavoy. 

Ep. de haani Dolescli. sat affinis difEert imprimis area oculornm 
mediorum longiore, oculis mediis magis inaoqualibns, latoralibus baud 
tuberculatis, abdominis angulis humeralibus obtnsissimis, vulva baud 
foveojiata unco longo et parallclo munita. 

Pedes 4i paris ut in E. de haani paulo breviores quam anteri- 

ores. 

13.— Epeika submucronata, sp. nov. 

5. Cepb.-th. long. 8, 5 ; lat. 6, 7 mm. Abd. long. 13, 2 ; lat. 11 mm. 
Pedes I long. 24 ; II 23, 2 ; III 14, 7; IV 24, 8 mm. 

Copbalotborax ut in prroeedenti sed densius granulosus et impres- 
sione eephalica majore et profundiore, obscure fusco-rufescens, parte 
cepbalica breviter albido^pilosa tboracica utrinque longe et crebro 
flavo-birsuta postico in declivitate glabra. Oculi medii valde prominuli 
aream subverticalcm baud longiorem quam latiorem et antice quam 
postice non multo latiorem occupantes, modii antici posticis evidenter 
majorcs, spatium inter posticos diamctrum oculi fere requans. Oculi 
laterales a modiis longissime remoti sub tuberculo infulo conico et 
divaricato impositi subaequales et spatio dimidio diametro oculi angus- 
tiore sejuncti. Oculi quatuor antici lineam evidenter proourvam for- 
mantes. Clypeus in medio area oculorum latior. Sternum obscure 
fuscum immaculatura flavo-pilosara grosse parco et inordinate granulo- 
sum. Chelm fulvo-rufescentes apicem vei’sus sensim obseuriores. Ab¬ 
domen crassum et altum sed supra deplanatum triquetrum angulis 
humeralibus acute productis angulo apicali tuberculis tribus contiguis 
uniseriatis medio reliquis majore instructo, supra fulvo-cervinum parce 
setosum et brevissime fulvo-nitido pubescens, antice in declivitate 
fusco-piceum lineis transversis exillimis albo-pilosis transversim sectum 
linea prima inter tubereula humeralia ducta Integra aliis (2 vel 3) in 
medio late interruptis. Venter obscure fuscus utrinque fulvo-margina- 
tus pone plicam vitta trans versa prope medium macula magna Sub- 
quadrata obscure fulvis ornatus. Pedes robusti et sat longi obscure fulvo- 
ravidi, femoribus anticis infra cyaneo-tinotis, fulvo-pubescentes meta- 
tarsis anticis annulo medio exili tibiis inctatarsisque posticis annulo 
basilai’i lato albido-pilosis ornatis, patellis tibiisque supra deplanatis et 
distincte bisulcatis, acuieis numerosis parum longis testaceo-pellucenti- 
bus. Vulva antice fovea subquadrata postice tuberculo mediocri semi- 
circular! piloso apice breviter ct acute iincato munita. 

Var. (? junior). Copbalotborax fulvo-rufoscens impressionibus 
cepbalicis fuscis. Abdomen fulvo-cervinum linea media longitudinal! 



107 


1887 .] faisant partie des collections de V Indian Museum. 

et utrinqae lineis ti'ansversis fuscis notaiurn. Pedes fulvi fomoiibas 
infuscafcis tibiis metatarsisque posticis fusco-annulatis. 

Tavoy. Egaya. 

de haani et E. captd-lupi Tlolesch. valde affinis, differt prae- 
sertini oualis lateralibus longius taberculatis, apiec abdominali trituber- 
culato, etc. 

, Vulva fere itt in Ep. de haani. 

Pedes 4i paris nt in Ep. eaput~lupi longiorcs quam pedes quatuor 
anteriores. 

14. — Cjirostbis PABADOxa, Dolesch., Twende Bijdr. Kcnn. Arachn. 
Ind. Ar., 1859, p. 37, pi. IX, f. 11. et pi. X, f. 8. (Epeira). 

Mintas et Mita, Tavoy. 

Espece repandue en Malaisie et dans P Indo-Chine. 

15. — Nephila macdlata, Fabr., Ent. Sj/st., II, 1793, p. 425 (Aranea). 
N.fuscipes, C. Kocb, Ar., VI, 1839, p. 136, f. 528. 

(Pour la synonymie cf. Tborell, Eag. Mai. etc. HI, p. 145). 

Tavoy; Mita, Tavoy. 

Repaudu dans toute I’Asie meridionale, la Malaisie, les Pliilippiues, 
et r Australie septcntiionale. 

16. — Nkprilengys malabarensis, Walck., Apt. II, 1841, p. 103 
{Epeira). 

Epeira anania, Walck., 1. c., p. 103. 

Epeira rhodosternon, Dolesch., Tweede Bijdr. etc. 1859, p. 40. 

Nephila rivulata, Cambr., P. Z. 8. L., 1871, p. 517, pi. XLIX, f. 1-2. 
Nephilengys hofmanni, L. Koch, Ar. Austr., 1872, p. 145 ; pi. XI, f. 8. 
Nephilengys malabarensis, Thorell, Simon, etc. 

Egaya, Tavoy. 

Espece repandue dans presque toutes les regions chaudes dn 
globe : en Afiique, en Australie,. et en Amerique ; indique de Siam par 
Thorell et par nous-meme. 

17. — Meta fastigiata, E. Sim., Ann. Soo. ent. Fr. 1877, p. 79. 

Meta fastuosa, Thorell, Eag. Mai. etc., I, 1877, p. 413. 

* Meta fastigiata, E. Sim., Act. 8oe. Linn. Bord., 1886. 

Tavoy; Mintas, Tavoy. 

Repandue aux Philippines, aux Ci^lcbcs, ct a Siam. 


Fam. Pilolcidse. 

Ig. —Pholchs elonoatus, Vinson, Ar. lleun. etc. 1864, p. 135, pi. HI, 

. a. 

P. phalangioides, Dolesch., Tweede Bijdr. etc. 1859, p. 47, 
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P. tipulmdeay L. Koch, Ar. Amtr.j 1872, p. 281, pi. XXIII, f. 5. 

P. disfinctusj Cambr., J. L. S. Z., X, 1876, p. 380, pi. XI, f. 
28-30. 

P. margaritaf Workman, A. ^ M, N. H, 5th ser. t, II, 1878, p. 451, 
pi. XVIII. f. 1-2. 

P. elongatm, V. Hasselt, Tijdr. v. Ent.y XX, 1877, p. 53. 

id.. Thorell, Bag. Mai. etc. II, 1878, p. 162. 

Egaja. Tavoy. 

B6paudu dans prcsque toutes les regions chaudes, probabloment 
imports. 


Earn. Drassidae. 

Subfam. Ctanini. 

19.— LEFrOCTENUS TUMIDULIIS, sp. nOV. 

rf* (pullus). long. 15 mm, Cephalothorax oyatus antice parura 
attenuatus fronte lata postice valde convexus et stria profunda seo- 
tus, obscure fulvo-ravidus fulvo-pubescens, parte cephalica ntrinque 
lineolis fusois obliquis parte thoracica linea marginali et vittis dor. 
salibus latis pallide fuscis dentatis et lineis radiantibus obscurioribns 
sectis noiatis. Oculi fere ut in L. dentimlato sed area mediorum 
latius transvcrsa et oculis lateralibns seriei 2ed a mediis latius re- 
motis. Clypeus oculis anticis baud latior retro obliquus. Abdomen 
sat late ovatum fusco-testaceum fulvo et albido-pubescens parce et 
inordinate fusco-punctatum in parte anteriore punctis majoribus bi- 
eeriatim ordinatis notatum. Mammillae inferiores fuscee, superiores 
fiavae. Sternum fusco-rnfescens albido-setosum. Chelae subnigree 
nitidae subtilissime vix conspicue transversim rugatae, margine in- 
feriore sulci quadridentato dentibus 1 et 2 reliquis paulo majoribus. 
Pedes sat breves et robusti fulvo-ravidi confuse olivaceo-annularti. 
Tibiae anticae infra 5—5 aculeatae (aculeis 3i pans reliquis longiori- 
bus) metatarsis aculeis similibus 3—3. Tibiae posticae aculeis late- 
ralibus inferioribus atqne aculeis dorsalibus 3 uniseriatis instructae. 
Patellae posticae utrinque uniaculeatae. Tibia cum patella IV.cephalo- 
thoraoi fere aequilonga. Tarsi cuncti metatarsique quatuor anteriores 
breviter et sat dense scopulati. 

Tavoy. 

L. denticulato E. Sim. affinis, differt imprimis cephalothorace pos¬ 
tice convexiore, pedibus brevioribus, etc. 
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Fam. Avicularidse. 

Sect. 1. Trionichi. 

Genus Atmetochilus wo®. 

Cephalothorax ovatus plus i longior quam latior pubescens parte 
cepbalica lata medico convexa, fovea pi-ocurva semicirculari profunda, 
parte thoracica humili postice attenuata et tranoata. Area oculorum 
corapactilis circiter triplo latior quam longior utrinque subparallela 
(oculorum series postica paulo angustior qviam antica). Oculi quatuor 
antici maximi subaequales fore acque et sat auguste separati (intervalla 
dimidio diamotro oculi vix latiora) in linea modico procurva. Oculi 
postici subaequales anticis multo miuorcs utrinque appTOximati. Oculus 
lateralis posticus antico fere duplo minor et ab antico spatio diame- 
tro oculi paulo angustioro sejunctus. Chelae robust® supra vis® sat 
breves intus ad apicem leviter convex®, rastello ex dentibus numerosis- 
simis inordinatis iniquis et parum robustis composite. Pars labialis 
paulo longior quam latior leviter attenuata et obtusa immobili a stemo 
stria snperfioiali vix expressa discreta mutica. Cox® pedum-maxillari- 
um ad basin denticulis paucis armat®. Sternum ovatum antice atte- 
nuatum impressionibus magnis confluentibus antice foveam magnam 
transversim semicircularem formantibus. Pedes robusti sat longi, me¬ 
tatarsi quatuor anteriores tibiis circiter aequilongi, metatarsi postici 
tibiis multo longiores. Tarsi metatarsique quatuor anteriores et tarsi 
pedum-maxillarium scopulis parum densis setis intermixtis vestiti, tarsi 
postici infra dense setosi. Metatarsi antici aculeis paucis instructi. 
Ungues tarsorum cunctorum dentibus paucis basilaribus ad marginem 
exteriorem muniti et ungues tarsorum anticorum dente minutissimo 
ad marginem intemorem tantum armati. ^fammill® suporiores 
articulo basilari crasso et sat longo, medio breviore, apicali medio 
longiore basilari fere roquilongo angustiore recto et attenuate. 

Gen. Cyatauchenio Th. sat vicinum differt oculis anticis magnis 
ttquis et parum disjunctis, stemo late foveolato, parte labiali ad basin 
vix discreta, metatarsis anticis pluriaculeatis, mammillarum articulo 
ultimo longiore et acuminato, structura ungium tarsalium, etc. 

20.— AtHETOCHILUS FOSSOR, sp. nOV. 

2. Ceph.-th. long. 20; lat. 14, 2mw. Abd. long. 22, 5 ; lat. 16, 
6 mm. Pedes I 44, 6; II 40, S ; III 34, 7; IV 48, 8 mm. 

Cephalothorax sublravis sed opacus l®te fusco-rufescens pilis longis 
pronis sericeis setis nigris mixtis parum dense vestitus. Oculi quatuor 
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antici maximi subaaquales, medii rotundi, laterales ovati et obliqui, medii 
a lateral ibu8 quam inter se vix remotioros spatio dimidio diaraetro oculi 
evidenter angostiore sejunoti, medii postioi subrotundi levissime angu- 
losi, laterales late ovati inediis vix majores et lateralibus auticis multo 
minores. Oheles nigi-sa sublteves valde et inaequaliter crinitro. Abdo¬ 
men convexum late ovatum atro-sericomn tenuiter et parce setosum in 
lateribus inordinate testaceo-striolatum infi-a obscure fulvum. Mammillm 
fulvm. Sternum Inote fusco-rufescens postice dilutius loevo. Pedes- 
inaxi11ares])^pedesque subnigri coxis femoribusque infra dilutioribus et 
rufuHs, pai.ellis tibiisque supra vittis dualnis latis glabris et rufulis 
ornatis. Tibia) anticro infra acnleis apicalibus binis et acalcis exteri- 
oiibus unisoriatis il, metatarsi aculeis apicalibus binis et exterioribus 
binis armati. Tibiae postica) parce metatarsi uumerose aculeati. 

Tavoy. 


Sect. II. Dionichi. 

21. — ? Pit RICTUS flavopilosus, E. Sim., Ann. Mui>. Giv. Oun., XX, 
1884, p. 358. 

Tavoy. 

Je rap})orte avee doute k cette espooo quelques jeunes individus en 
mauvais ctat. 

P. Jlavopilusus a etc decouvert en Birmanic. 

Genus Cyriopagopus nov. 

Gen. Selenocos^nim affine. Cepbalothorax oblongus multo bumilior 
Bubplanus fovea sublitieari leviter procurva (baud semilunari). Tuber 
oculorum parum convexum magnum saltern duplo latius quam longius a 
margine antico spatio diametro oculi lateralis antici latiore sejunctum. 
Oculi antici in linea parum procurva (margo anticus mediorum ante 
centrum latcralium situs) subeequales fere ssquidistantes spatiis diametro 
oculi evidenter angustioribus sejuncti. Medii postici multo minoSbs 
quam medii antici et laterales postici late ovati recti. Laterales postici 
anticis minores atque ab anticis spatio diametro minore oculi baud 
latiore sejuncti. Pedes parum longi robustissimi extremitates versus 
parum attenuati omnino mutici. Patella cum tibia IV evidenter longior 
quam patella cum tibia I. Scopuloa densissimeo, in metatarsis sex anteri- 
oribus basin articuli attingentes, in metatarso 4i paris partem apicalem 
tantura occupantes. Scopulse tarsorum cunctoimm et metatarsorum 
sex anticorum integroe sed scopnlee metatarsi postici liuca sotosa anguste 
Bcciee. Cffitera at in tiehnocosmia. 
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Gen. Pliryeto sat ufllne ira^irimis diffort scopulis tarsopum integris 
et linea oculorum anticoi'iim magis procurva. 

22. — Cyriopaqopus paganus, sp. nov. 

S. Oeph.-th. long. 14 wm ; lat. 11, 5 mm. Abd. long. 21 wm. 
Pedes-max. long. 21 mm. Pedes I 39 mm ; II 36 mm ; III 32, 2 mm ; 
IV 43, 6 mm. 

Cepbalothorax humilis subplanus obscure fusco-rufescens sat longe 
et adpresse fulvo-eervino-pubescens. Area oculorum magna trans- 
versa. Oculi quatuor antici subsequales, medii rotundi, laterales longo 
ovati tequidistantes et spatiis diaraetro oculi paulo angustioribus separa- 
ti. Medii postici late ovati subrecti, laterales postici longe ovati mediis 
duplo majores sed lateralibua anticis rainores. Abdomen oblongura 
nigricans ferrugineo-pubescena et longe setosum. Pars labialis subplana 
baud striata nec depi’eesa in parte apicali minute et crebre spinulosa. 
ChelfB sternum pedes-maxillares pedesque nigella feiMngiiico-hirsuia, 
tibiis metatarsisqne supra ad apicem pilis albidis panels angustissime 
cinctis. Pedes breves et robustissimi. Tibia enm patella 1 breviores 
quam iidem articuli IV (cireitor ex ^ patellce). Metatarsus IV tibia 
baud vel yix long!or. 

Tavoy. Egaya. 


Ordo PEDIPAbPI. 

23.— Theltphonus formosus, Butler, Ann. Mag. Nat. Hist. 1872, 
p. 203, pi. XIII, f. 4. 

La forme remai’quable de la patte-mS,cboire indiqueo dans cette 
espece par Butler (Z. c. f. 4) est un caractere sexuel propre au m&le. 
Cbez la femelle la patte-macboire est de forme normale et se rapproche 
beaucoup de celle de T. assamensis , Stol.; le trochanter oifre egalement 
cinq dents au bor^ supdrieur. 

Les deux especes different par les caractores suivants :— 

In T.formoeo troebanteris dentibus acutioribus tribus iuterioribus 
subsimilibus (in assamensi dente basali ob.soleto) pednm-maxillarium^ 
artieulis ennetis supra omnino loevibus (in assamensi trochantero et 
femore parce granosis) oculis mediis minoribus spatio subplano diametro 
oculi saltern baud angustiore sejunctis (in assamensi spatio angnstiore et 
convexo), tarsi pedum li paris artieulis cunctis muticis I et II suboequis 
III —^VII brevioribus et inter se subeequis ultimo tereti recto prteceden- 
tibuB duobus simnl sumptis baud longiore (in assamensi artieulis IV, V, 
VI, et VII intus ad apicem breviter dentatis et articulo V reliquis 
longiore). 

Tavoy. 

Ddju indique de Tennasserim par Butler. 
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Ordo SCORPIONES. 

24. -— IsoMETRUS VARius, C. Koch, 1845. 

, Tityus variuSf C. Koch, Ar. XI, p. 29, f. 864. 

Isometrtts varius, E. Sim., Ann. Mas, civ. Oen., XX, 1884, p. 363. 

Tavoy. 

Nous r avons deja indiqu^ de Birmanie. II est en outre tres repandu 
en Indo-Chine, a Siam et d Saigon, et en Malaisie, a Sumatra et & Java. 

25. — Palamnjsus bbngalensis, C. Koch, 1842. 

Buthua bengalensis, C. Koch, Ar. IX, p, 3, f. 696. 

PalamncBus bengalensis, E. Sim., Ann. Mm. Oiv. Gen., XX, 1884, 
p. 360. 

Tavoy. 

Tres repandu en Birmanie. 

26. — SCORPIOPS ANTE RACINGS, sp. nOV. 

Long, trunci 25, 5 mm. Caudos 22, 5 mm. 

Nigro-opaous corpore snhtus coxis tarsisque dilutioribus et rufes- 
centibus. Ccphalothorax segmentis caudro I, If, et III anterioribus 
simul suraptis non raulto brevior, supra fere planus subparallelus antice 
parum attcnuatus, ad marginom anticum profundi ssime et obtuse ex- 
cisus et utrinque in lobum attenuatum et obtuse truncatum productus, 
supra granulis grossis insequalibus inordinate conspersus, ante tuber 
oculorum sulco lato profundo carinis granulosis limitato impressus pos¬ 
tice sulco longitudinali angustiore et sulco transverse recto sed utrinque 
antice flexuoso munitus. Tuber oculorum longe ante medium situm 
ovatum leeve subtilitcr sulcatum spatio inter oculos diametro oculi hand 
latiore sou paulo angustioi’e. Oculi laterales sub carina granulosa siti 
in linea recurva I et II asquales tertio minor. Segmenta abdominalia 
supra grosso dense et inordinate granulosa, segmenta III—VI antice 
leviter impressa et carina media longitudinali debili notata, segmentum 
VII parcius grannlosum et carinis granulosis binis subrectis munitum. 

*Sevmenta ventralia Isevia nitida sod ultimum subtiliter coriaoeum e^t in 

O « 

parte apioali carinis quatuor debilibus sublesvibus instruotum. Cauda 
sat debilis minute et parce granulosa, segmenta I—IV carinis octo in- 
ferioribus sublee vibus superioribus dentatis, carinee dorsales in segmento 
II, et imprimis in segmentis III et IV alte cristatis et dente apicali 
fortiore instructae. Segmentum Vm segmenta III et IV simul sumptis 
longitudine sequans, carinis soptem minute et regulariter dentatis muni¬ 
tum. Vesica longe ovata segmento caudee Vo vix brevior subtiliter 
coriacea et infra prope basin minute et parce granulosa, aculeo vesica 
multo breviore. Pedes-maxillares longi et parum robusti femore et 



113 


1887.] faisant partie des eollectiom de V Indian Museum. 

tibia deplanatis et supra efc infra carinia dense granulosis miinitis supm 
pare© gi’anulosis infra sublsBvibus, tibia intus dentibus validis jsquis 
binis subbasilaribus instructa infra prope marginem exterioi’em puuctia 
improssia piliferis XIX uniseriatia munita, manu tibia non multo latioro 
Bed multo longiore parallela subtiliter granulosa subanguloaa et costis 
granulosis latis munita digiti mobili manu postica paulo longiore. 
Dent. pect. 10—11. 

Tavoy. 

A 8. Hardwichi Gcrv. et solido Karsch differt manu angusta et cari- 
nis dorsalibus segmentonxm oaudte dento apicali rnlupiis dentibus 
multo validioro ; 8. mouiauo Karsch valdo affiiiia sed differt irapiiinia 
cc-jphalothorace grosae granuloao, digito mobili pedum-maxillarium manu 
longiore, dentibus pectinura 10—11, etc. 

27.— Liochisliss ATJSTn\LAsi^., Fabr., 8yst. Ent., 1775, p. 399. 

Ischnurns anstralasice, E. Koch, Ar. IV, p. 71, f. 294. 

Ischnurnspislaceus, E. Sim, Ann. 8oc. Ent. Fr. 187G. 

llormurus australasiai, Thorcll, E'tud. Scorpiol.j 1877, p. 177. 

Tavoy. 

Tros repandu dans la Polynosie, la Malaisie, les Philippines, la 
Cochinehine, etc. 

A L. complauato C. Koch differt cophalothoraco imprcsso pnnctato 
in medio subtiliter rugoso baud granuloso, segmontiB eaudm I et 
prcesertim II et V infra valde dentatis, etc. A L. ncocaledonico, 
E. Sim. differt cophalothoraco baud granuloso, caudeo segraeuto V infi’a 
deutato, manu impresse puncfaita et granulis humilibus oruata, etc. 

Le genre hiocheles Sundo^all (Couspealus Arachuidnm, 1833, p. 31) 
con'ospond au genre Horiuurus Thorell, coramc T a deraoutro lo Dr. 
Karsch (Zeitschrift. f. ges, Naturwissenschft. 1880, t. LIU, p. 480). 


Ordo OPJLIOKES. 


Sub-ordo OP, MEa08TETHl. 

28.— MaUACANDUK BETlCUIiATUS, sp. WOW. 

d'. Long. 5, 8 mm ; Lat. 4, 3 mm. 

Scutum dorsale paulo longius quam latius antioo obtuse truncatum 
postico sensim ampliatum et recte sectum supra fere planum vix con- 
vexum baud striatum neo imprcssum subtiliter ooriaceum hand granu- 
loBum fulvo-olivacoum confuse fusco-rotriculatum ©t transvorsim linea- 
tum ad marginem anticum tuborciilo medio minuto et utrinqno (supra 
radicem pedum-maxillarium) tuberculis albis binis lougis ct tcrctibus 
15 



114 E. Simon— Arachiides de V Asie mAridionaU [No. 1, 

mnnitum, in regione abdominal! tuberculis nigris sex in series dnas 
parallelas ordinatis (anticis quatnor minutissimis grannliformibns ulti> 
mis longis orectis et acutis) instructnm. Tuber ocnlomm maximum 
ovato-transversum hand sulcatum supra tuberculis parvis et obtusis 
biseriaiis (2-2 vel 3-3) notatum. Abdominis segmenta posteriora libera 
et ventralia brunnea mutica sed serie granulorum minutissimorum 
munita. Coxcc fulvro confuse fusco-atomarias, posticae ad marginem 
posteriorem pono spiraculum tuberculis crenulatis paucis munites reli- 
qu 80 coxae utrinque obtuse serratae et anticee serie media grossius gra¬ 
nulosa ornatse. Chelro modica? fulvro Iroves nitidro articulo basali con- 
vexo subgloboso. Podes-maxillares fulvi plus minus fusco-variati cor¬ 
pora broviores, fomoro comprosso infra tuberculis parvis obtusis et 
inroqualibus uniseiiatis munito atque intus ad apicem tubcrculo paulo 
longioro et acuto instructo, patella saltern triple longiore quam latiore 
basin versus longe attenuata supra Icviter convexa infra plana, ad mar- 
gincm interiorem fore mutica ad exioriorem tuberculis parvis et obtusis 
4-5 munita, tibia patella saltern f breviore subparallela infra plana ad 
marginem interiorem aculco subapicali acuto diametro articulo breviore 
ad exteriorom aouleis similibus binis instructa, tarso tibia breviore sat 
late ovato valde attenuate utrinque aculeis binis sat parvis munito, 
unguo gracili tarso baud breviore. Pedes fulvo-olivacei plus minus 
fusco-retriculati ot sublineati sat longi et valde inroqualos antici reliquis 
multo breviores cuncti cylindracei et rautici, tarsus I 9-articulati, tarsi 
II 19, tarsi III 11, tarsi IV 13-articulati. Ungues mntici. 

¥. Long. 8 mm, lat. 5, 2 mm. 

A mare difEort corpore crassiore eff convexiore brunneo-rufescenti 
leviter et paroo fulvo-variato, tuberculo frontali orecto multo longiore 
et tuberculis obtusis binis apicalibus oculorum tuberis validioribus, re- 
giono abdominali tuberculis quatuor ad basin crassis granulosis et 
nigris ad apicem acutis et albidia anticis posticis minoribus, pedibus- 
mnxillaribus brevioribus tuberculo femoral! interior! minutissimo aculeis 
tibiro et tarsi brevioribus, pedibus multo brevioribus fusco-rufescenti- 
bus apicem versus sensim dilutioribus, tarso I 8, tarso II 13—It, 
tarso III 9, tarso IV 10-articulatis. 

Tavoy. 

Nous ne rapportons qu’ avoc doute cette espece au genre Mara- 
eandus ; elle difEere on effet des osp^ces types* par le scutum dorsal 
sans stries transverses, le tuberculo oculaire non deprime, onfin par les 
stigmates bien visibles—caractere exceptionnel dans la f am il le des 
Phalangodidoe. 

* M. macei E. Sim. da Bengale ot M. mouhoti E. Sim. da Oambodge, of. 
Ann, 8oo. &nt. Belg., 1880. 
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Sub-ordo OP. PLAGI08TETHI. 

GenuR Gaorrlla, Stoliczka. 

Ce genre esfc represente dans la region do Tavoy par les especes 
Buivantes. 


Conspectus speciervm. 


1 , —Tuber oculorum omnino Iseve et muticum longi- 

tudinaliter sulcatum, corpus nigrum scuto abdomi- 

nali vittis flavis quatuor ornato,. qnadrivitfata. 

Tuber oculorum tuborculis parvis roquis bisoriatim 

ordinatis instruotum,. 2 

2. —Corpus fulvum, scuto abdominali vittabi fusca con- 

fusa notato, infra omnino subloeve,. eervina. 

Corpus nigrum postice flavo-bimaculatum, infra 
Bubtiliter coriaccum ot in process u stemali parco 

granosum.*.. hinotata. 

29. — Gagrella cekvina, sp. nov. 

Long. 6—8 mm. 


Corpus brevissime ovatum valde convexum crebre et sat tonuiter 
coriaceo-rugosum fulvo-cervinum, parto thoracica dilutiore et flavida 
sod utrinquo impressione obliqua infuscata notata, scuto abdominali in 
parte prima vitta media lata fusca confusa notato, tubere oculorum 
saltern supra ot spina ’ abdominali nigris. Para thoracica ad marginem 
mutica. Tuber ocul6rum altum supra visum subrotundum ot tubcrcu- 
lis parvis requis in series duas antice divaricatas parum regularitor 
ordinatis instrilctura, intervallo oculorum diametrum oculi circiter 
mquanti. Spina abdominalis longa verticalis acuta usque ad basin sat 
gracilis parce rugosa. Corpus infra subla3vo pallide flavo-tcstaceum, 
qpxis minute et parcissimo granulosis sed utrinque crebre nigro-sorratis. 
Chclm ot pedes-maxillares omnino pallide flavi. Chelca Iteves muticoe. 
Pedes-maxillares femore infra patella supra minutissimo ot inordinate 
spinulosis, tibia patella baud longiore parallcla. Pedes longissimi 
cylindracei fusco-rufescentes trochanteribus nigricantibus femoribus 
patellisque sat remote tibiis remotissime et minutissime spinulosis. 

Mita, Tavoy. 

30.—Gaqrella binotata, sp. nov. 

Long. 8 mm. 

Corpus breviter ovatum convexum omnino crebre et valde ooriaoeo- 
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rugosuTii, nigerrimnm, pario thoracica ante tuber lineis binis exilibus et 
utrinqno supra foramen margine tenui obscure rufnlis parum distinctis 
notata, scuto abdominali antice utrinque spatio magno obscure rufulo et 
postice maculis birds transversis IjBvibus leate flavis omato. Pars 
thoracica ad marginem rautica. Tuber oculorum sat altum supra 
visum subrotundum tuberculis parvis roqais biseriatim ordinatis muni- 
tum, intervallo oculorum diamotro oculi non multo latiore. Spina 
abdominal] s verticalis mediocris acuta usque ad basin sat gracilis parce 
granosa. Segmonta abdominal ia infra subtilissime coriacea et in medio 
granulis minutissimis paucis munita fusca ad marginem posticum et 
utrinque dilutiora et rufescentia, processu sternali fusco sat remote 
granuloso. Coxce nigricantes densius granulosra utrinque serratre. 
Chela) loaves miiticoa nigra), digitis dilutioribus. Pedcs^maxillares nigri, 
femore infra patella tibiaque intus minutissime et sat crebre spinulosis, 
tibia patella vix longiore angustiore et parallela. Pedes longissimi 
•cylindracei nigri tarsis leviter dilutioribus femoribus minute ct sat 
remote spinulosis. 

Tavoj. 

31.—Gagrella quadravittata, sp. nov. 

Long. 8, 5 mm. 

Corpus brevitor ovatum convexum in medio prope spinam abdomi- 
nalem grosse ct crebre granosum antice postieeque sensim laavius, 
nigerrimum, parte thoracica ante tuber vitta media flava prope margi- 
nem liuea nigra exili secta postice secundum tuber crasso bifurcata, 
pone tuber utrinque maculis binis transversis, scuto abdominali vittis 
fiavis quatuor integris dorsalibus duabus antice ampliatis et utrinque 
marginali angustiore apicera baud attingente. Pars thoracica ad mar¬ 
ginem mutica. Tuber oculorum sat humile supra visum paulo latius 
quam longius omnino loeve et muticum sed sulco longitudinal! divisum, 
intervallo oculorum diametro oculi multo latiore. Spina abdoroinalis 
mediocris ad basin crassa et valde granulosa ad apicera subacuta. 
Corpus infra sublaeve obscure tostaceum segmentis transversim fusco- 
vittatis et processu sternali infuscato. Coxae fuscae praasertira antid§9 
sat dense granulosao utrinque crebre serratae. Chelae leaves muticae 
nigraa digitis dilutioribus. Podes-raaxillares obscure fusci femore infra 
patella tibiaque intus minutissime et inordinate spinulosis, tibia patella 
vix longiore angustiore et parallela, tarso longissimo compresso apicera 
versus leviter et sensim incrassato. Pedes longissimi cylindracei 
fuseo-rufescentes trochanteribns femoribusque basin veraus nigricanti- 
bus femoinbus minutissime (vix perspioue) ot remotissime spinulosis. 

Tavoy. 
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O. signattB Stol. sat af&nis difFert corporc in parte granuloso (in 
0, signata omnino granulosa) ot scuto abdominali flavo quadrivittato 
(in O. signata tantum flavo-marginato). 


IX .—On the Differential Equation of a Trajectory.—By Asutosti Mdktio- 
PAunYAY, M. A., F. R. A. S., F. R. S. B. Communicated by The 
Hon’blb Mahendralal Sarkar, M. D., C. I. E. 

[Heoeivod April 28th 5—Bead May 4th, 1887.] 

§ 1. The problem of determining the oblique trajectory of a 
system of confocal ellipses, appears to have been first solved by the 
Italian Mathematician Mainardi, in a memoir in the Annali di Scienze 
Mathematische e Fisiche, t. 1, page 251, which has been reproduced by 
Boole (Differential Equations, 4th edition, pp. 248-251). Representing 
half the distance between the foci by h, and the tangent of the angle 
of intersection by », we obtain for the equation of the trajectory, 



whore C is the constant of integration, and M is given by the quadratic 

(a5>-hy“-i-^»)M = a! (M® + /fc=). (2) 

Now, this form of the equation is so complicated that it would be 
a hopeless task to have to trace the curve from it; indeed, it is so 
unsymmetrical and inelegant that Professor Forsyth in his splendid 
work on Differential Equations (page 131) does not at all give the 
answer. In the present note, the curve is represented by a pair of 
remarkably simple equations which admit of an interesting geometrical 
ii^rpretation. 

§ 2. Assume then 

a;M = A®cos*^ 

C = 2n\ 

where A is a new constant. Substituting in (1), we have 

1-/ill 

log - ——- = 2?iA+ 2nA. 

/i M 
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1- 

_ Z. _+ W 

1+ /l-- 

V {K 


1 _ 

. , M_ (l-«*^>)* 


.”=1- 

X 




l + e 


Bat, 


ito(A + <P) j 


h* 

M = — cos‘0 

X 


.*. Substituting in the above and extracting the square root, w.o get 

A &’•<***> 


- COB ^ = 


X 


&fl(X ^ 


= AooB^*{e“<'‘ + W+e-”(>^+^)} 

= COS cosh w(\+^^). 

^gain, substituting the value of M in (2), we have 

, * , .V cos®^ (h* cos*<l> ' \ 

(**+3(* + A*) ) 

.*. a!®+y* + k* = ^* cos*^+®* sec*^ 

.*. y“+h* Bin®^ = a!® tan®^ 


. _L*—=1 

' ' h* cos®^ fe® sin®^ * 


fe® sin®^ 

and, since we have shewn that 

x=ih cos cash »(X+^), 

wo see at once that 

2 / = % sin . sinh w(k+^). 

Therefore, the co-ordinates of any point on the trajectory may be 
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expressed in a very neat and symmetrioai form, in terms of a parameter 
f viz.j we liave 

as =: coS cosh it(X+^). ) ^ a v 

y = h gin <p. sinh 7i(X+^). J 

§ 3. The equations (A) admit of a very simple geometrical inter¬ 
pretation. 

Let A'A be the line joining^ the 
foci of the system of confocal ellipses, 
so that OA = h. On A'A as diamoter, 
describe a circle having its centre at O. 

Draw any radius OB, making the angle 
AOB =s f ; draw BO perpendicular to 
OA ; then, we have OC = h cos BO 
= h sin Construct a hyperbola 
CM, having its centre at 0, and its 
transverse and congngate axes equal 
to 00, BC respectively; then, of 
course, BC is a tangent and OB an asymptote to this hyperbola. Take 
a point M on the hyperbola, so that the area of the hyperbolic sector 
OCM may be m(X+^) times the area of the triangle OCB : then, I assert 
that M is a point on the trajectory, viz.^ the co-ordinates of M are 

aj = X cos p. cosh to(X+^). 
y=h sin <p. sinh w(X-b^). 

To see how this is, drop MN perpendicular on OA. Then, writing 
for the moment 00 = h cos ^ = a, BO = X sin ^ the hyperbola is 




and, any point *(* 1 , ^i) as M on this hyperbola is obviously satisBed by 
= a cosh y j = jS sinh Now, the area of the portion CMN is given 


by CMN = / = 


= ~-f — o* — a* log (®+%/«• — a*) \ 

Za V I 0=0 

= |;{a.oosh^ainh^-a* 


[•.■ iCj =0 cosh 



cosh if/ sinh if/ — a 
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afi cosh iff sinh iff —^ a^tfr 
= -y ON. NM — -J- s= ONM — 

OCM = = OCB. 

Bnt, e» hypothesi, OOM = OCB. w(X+^) 

^ = w(X+^), 

■which shows that the co-ordinates of M are given by 
ajj = ocosh ^=h cos 7- cosh »(X+^) 
y^=l3 sinh xff=zh sin sinh »(A+^>), 
and, therefore, M is a point on the trajectory. We thus see that not 
only are the co-ordinates of M expressible in a very simple form, but 
also that the position of M can be determined geometrically, correspond¬ 
ing to any position of B on the circle; hence, the curve can be com¬ 
pletely traced. It is easy to remark that whatever may be the value 
of the arbitrary constant X, the point M lies on the hyperbola CM, 
for a given value of Finally, a geometrical relation is worth notic¬ 
ing, viz.j siuco the circular sector AOB = we have from 

OCM = to(X+^) OBO, 

the equation 

\ i o OAB. OBO 
OOM = wX OBO+2n- 73 - 

nr 


OCM = «XOBO+2» 


OAB OBO 


or. 


OA ■ OB • 
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It is well known that alloys of silver and bismath, in certain propor¬ 
tions, are brittle. In Dr. Percy’s valuable work on Metallurgy (Silver 
and Gold—Part I), it is stated that alloys of silver with bismuth, in the 
proportion of 50 per cent, and 33 per cent, of the latter metal, are brittle ; 
while an ore of silver and bismuth, called Ghilenite, in which bismuth 
occurs only to thQ extent of 14‘4 to 15*3 per cent., is said to be malleable. 
The least amount of bismuth, however, which will injuriously affect the 
ductility of silver, for example, in such an operation as the lamination of 
silver bars for coinage, does not, so far as I am aware, appear to have 
bee^ experimentally investigated. It may here be mentioned at the 
outset that an alloy of silver and bismuth may, by careful hammering, be 
extended considerably, so as to pass muster as malleable; although, if 
subjected to lamination by means of steel rolls, the same alloy will 
craok at the edges and thus show a deficient ductility, as compared 
with pure silver or some silver-copper alloys. It is to the deficiency in 
ductility, as tested by rolling, of silver containing only very small 
proportions of bismuth that I here wish to call attention. 

My attention was first prominently directed, about two years ago, to 
tile injurious effects caused by small quantities of bismuth in silver by 
16 
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the circumstance that some silver bullion, in the shape of English re¬ 
fined bars of as high a fineness as 990 per millc, proved so brittle as to 
1)0 unfit for mintage. Attention was first attracted to this matter by 
the peculiar behaviour under assay of the granulated samples taken, 
from this silver after melting. The appearances noticed under assay 
will be referred to pi'osontly, but they led to the bullion being at once 
tested for brittleiiess. A bar, about 21 inches long, 2'25 broad, and 1 
inch thick, was hammered out at one end without cracking, but on 
being passed through the rolls it cracked badly at the edges and was 
pronounced to be “brittle,” in the Mint sense of the term. The bullion 
was then remelted in five plumbago pots, and a partial refinement of it 
attempted in the ordinary way with nitre, about eight to ton pounds of 
this salt being used for each pot. The resulting silver bars were not 
appreciably improved by this treatment; hammering again proved an 
inconclusive test, but a bar of the size I have mentioned broke in two 
by merely dropping on the floor of the melting room. 

In the meantime the assay had shown that the brittle bullion con¬ 
tained bismuth, and that this was the only substance present likely to bo 
the cause of brittleness. The Indian process of assaying silver has been 
desenbed by Dr. Busteed in the Journal of the Asiatic Society of 
Bengal (1870, Part II. p. 377) ; and a brief abstract of this paper is given 
on p. 292 of Dr. Percy’s work before mentioned. The main features of 
the process may here be briefly recapitulated for the purpose I have in 
view. A fixed weight of the silver bullion to be assayed is dissolved in an 
assay bottle, by means of nitric acid aided by heat; the solution is diluted 
with water and an excess of hydrochloric acid is added, to precipitate all 
the silver present as chloride. The silver chloride having been caused 
to aggregate and settle by vigorous shaking, the bottle is filled up with 
Avater and the supernatant fluid is subsequently syphoped off, to remove 
all the now dissolved matter which may have been contained in the 
bullion. Under these conditions of solution, precipitation and dilution 
with Avater, chemists will readily understand that even a small trace 
of bismuth, if it be in the silver, will reveal its presence by> the 
pai’tial formation of insoluble oxychloride of bismuth. Now, in the 
assay of tlio brittle bullion under consideration, solution in nitric 
acid had been readily and completely effcctod by the aid of heat : 
antimony and tin were consequently absent. After the addition of water 
and hydrochloric acid, however, the solution in the assay bottles could 
not be cleared by shaking; the bulk of the silver chloride collected at 
the bottom of the bottles, but the supernatant fluid remained turbid. 
Tfin and antimony being excluded, only two metals could produce this 
j'esult in I lie wet assay of silver, namely, mercury and bismuth. To 
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determine whioli of these is the interfering metal it is only necessary to 
note the effect of solar light on the silver chloride formed ; when mer¬ 
cury is present the silver chloride maintains its pure white colour un¬ 
altered, while in the presence of bismuth the chloride immediately ac¬ 
quires the well known purple colour under the influence of daylight. 
Our assays, then, being turbid after precipitation and yet the silver 
chloride blackening readily under the influence of daylight, it was evi¬ 
dent that bismuth was pi*osent. The turbidity produced was due to the 
partial formation of bisuiuth oxychloride ; and this compound diffusing 
itself ill its characteristic manner through the solution had broken up 
part of the silver salt into very fine powder, so that some hours had to 
elapse before the supernatant fluid cleared by the gradual sabsideiico of 
both bismuth oxychloride and the finely divided silver chloride. The 
assay was of course thus rendered unreliable, since the silver chloride to 
be weighed, and on which the c.ah!ulation of the fineness rested, was 
contaminated with bismuth oxychloride. A cupellation assay of tliis 
bullion was at once had recourse to for ascertaining its fineness. 

8o far, then, this tender of silver bullion seemed to establish tho 
following points :— 

1. Silver bullion of as high fineness as 990 per millo is rendered 
unfit for coinage purposes by an amount of bismuth which, in this par¬ 
ticular case, could not possibly have exceeded 1 per cent., and was proba¬ 
bly less than that proportion. 

2. Hammering a bar of silver bullion is not a good tost for de¬ 
tecting brittleness, as far as mint purposes are concerned. 

3. Tho toughening of silver bullion 990 fine, and containing only 
a small amount of bismuth, by tho aid of nitre in plumbago melting 
pots, is not readily effected. 

4. The prospneo of a trace of bismuth in silver of high fineness is 
immediately detected in the ordinary course of assay by the Indian 
method, but this bismuth interferes with the perfect accuracy of tho 
results obtained by that process. 

comprehensive research seemed therefore called for to elucidate 
the whole subject, and the necessity for tliis investigation has since, 
been emphasized by the fact that silver bullion contaminated with bis¬ 
muth has frequently found its way to the Mint since its first diHCf)very 
hero. The points to be investigated seemed naturally to gi'oup 
themselves under the following heads :— 

I. Is our ordinary wet assay of silver susceptible of such easy 
modification as will enable us to obtain perfectly accurate results by it, 
in presence of bismuth, without having recourse to the confessedly less 
accurate assay by cupellation ? And, how may small quantities of bis- 
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muth in silver be readily estimated with the despatch indispensable for 
mint operations ? 

II. What is the smallest amount of bismuth in silver that will 
render it unfit for coinage, when present in bars of the Indian standard 
fineness of 916’6 ? And, what is the amount of bismuth that may be 
tolerated in such bars without materially injuring their ductility ? 

III. How is silver bullion containing bismuth which may bo 
tendered to the Mint, to be dealt with, supposing that establishment 
accepts any metal that is brittle; and how is tho presence of bismuth 
in refined bars to be accounted for ? 

I. As the purity of the bismuth to be used in the experiments 
now to be detailed was a matter of first importance, I may briefly men¬ 
tion the steps taken to ensure the purity of the metal. Hefined bis¬ 
muth was dissolved in nitric acid, precipitated as basic^nitrate by dilut¬ 
ing largely with distilled water, the nitrate digested in solution of 
caustic potash, and then well washed, dried, and reduced by heating 
with charcoal in a clay crucible. A series of synthetical assays, made 
by dissolving together pure silver and pure bismuth, tho latter in the 
proportion of from 1 to 5 milliemes, showed that our ordinary process of 
assay, under such conditions, gave unreliable I'esults, there being a sur¬ 
charge, or higher report than should have been obtained, which varied from 
0*7 to 2'7 mill, when the proportion of bismuth was from 3 to 5 millibmes. 
A modification in our process of assay was evidently required if it were 
to be used for determining the fineness of sil ver bullion containing bis¬ 
muth ; and the necessary stops to this end were, after repeated experi¬ 
ment, found to consist in adding the smallest possible amount of hydro¬ 
chloric acid for the precipitation of the silver, and increasing the amount 
of nitric acid in which it was first dissolved. We use ordinarily for tho 
precipitation of an assay pound of silver 5-4 oc. of hydrochloric acid of 
sp. gr. 1075, but 2'5 cc. of acid of this strength suffices for the complete 
precipitation of an assay pound of even fine silver; so that we have here 
at once a means of diminishing the tendency of any bismuth in the silver 
to form insoluble oxychloride. If in addition to diminishing the amount 
of hydrochloric acid we added a considerable excess of nitric acid to the 
solution (which acid would not in any way interfere with the silver 
chloride formed), all risk of the partial formation of insoluble bismuth 
salts seemed removed. This in fact has proved to be the case, and the 
successful modified process for the assay of silver containing bismuth is 
as follows ;— 

The assay pound of silver bullion containing bismuth is dissolved in 
5'6 cc. of nitric acid, sp. gr. 1200, with the aid of heat, about 5 ounces of 
water are added and then 10 cc. of nitric acid sp. gr. 1320. The silver 
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is now precipitated by the addition of 2‘5 oc. of hydrochloric acid, and 
after vigorous shaking the supernatant fluid will be found perfectly 
clear; and it will remain so when the bottle is filled up with water, all 
the bismuth present being in solution. Whenever samples of silver 
now show the presence of bismuth during the assay, a fresh set is taken 
up and worked by the modified process, the delay thus caused not 
amounting to more than a few minutes. It may be mentioned here that 
all our assays are reported to one-tenth of a inillieme (O’l per millo). 

Having thus ascertained the presence of bismuth in silver bullion 
and put in practice a modification of the assay process which renders us 
indifferent to its presence, it is still of importance to ascertain the 
exact proportion of bismuth which is present in the bullion ; and, to be 
of practical use for mint work, this determination must bo effected 
rapidly and as simply as possible. The ordinary directions given for 
the separation of bismuth in the presence of silver, by first removing the 
latter as chloride and then precipitating the bismuth as carbonate, do 
not, I find, give accurate results when silver is present in such over¬ 
whelming proportions as obtain in the cases under consideration. 

I have therefore adopted the following plan, which a number of syn¬ 
thetically prepared solutions have proved to give quick and good results, 
though sometimes the amount of bismuth present is very slightly un¬ 
der-estimated. The ordinary silver assay having given a rough visual 
estimate of the amount of bismuth likely to be present, enough of the 
bullion is taken to yield a fairly weighablo amount of bismuth oxide in 
the final result. The bullion is dissolved in a small amount of nitric 
acid, the solution carefully diluted, and an excess of ammonium carbo¬ 
nate at once added, the precipitation being aided by heating. The 
carbonates of silver and copper at first formed are re-dissolved, and the 
carbonate of bismuth after a time settles completely at the bottom of 
the beaker. The contents of the beaker are then passed through a 
filter, of which the weight of ash yielded by incineration is known, and 
the carbonate of bismuth on the filter washed quite free of all traces of 
si^er. The filter is then dried, its contents transferred to a porcelain 
crucible for ignition, the filter paper being ignited separately, treated 
with a drop or two of nitiic acid to re-oxidise any bismuth oxide reduced 
by contact with the carbon of the filter, and the ash added to the cruci¬ 
ble. From the weight of bismuth oxide thus found, after deducting 
the weight of the filter ash, the amount of metallic bismuth present in 
the sample of bullion taken for analysis can be at once found. 

There are only two metals likely to interfere with accuracy of the 
process here described, namely, cadmium and lead; the carbonates of both 
these metals being as insoluble in excess of the precipitant employed as 
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bismuth carbonate. Cadmium is very unlikely to be found in silver 
bullion and its consideration may bo neglected, but if the presence of 
lead is suspected the carbonate filtered from the silver solution is dissolv¬ 
ed in nitric acid, evaporated down with the addition of sulphuric acid, 
and the lead sulphate formed (if any) collected and weighed in the usual 
way. The bismuth is again precipitated as carbonate and treated as be¬ 
fore directed. Many experiments have been made with synthetically 
prepared mixtures of silver, copper, load, and bismuth, the latter two 
metals being in very small proportion to the silver, so as to imitate the 
composition of some refined bars. Ullgi’een’s plan for the separation of 
the carbonates of load and bismuth, by dissolving them in acetic acid 
and then precipitating the bismuth by moans of a lead rod, does not work 
satisfactorily and requires too long a time for the precipitation. 

II. As it seemed likely that a large number of experiments would 
be required to determine accurately the smallest amount of bismuth 
that would injure the ductility of our coinage alloy, and the still smaller 
proportion that would not sensibly affect this ductility, it was deter¬ 
mined to begin the enquiry by a number of laboratory experiments on 
small bars of silver; before trying the effects of bismuth on ordinary 
coinage bars and with the procedure for lamination carried out iu 
the Mint. These laboi’atory experiments were made in the following 
way: Pure silver prepared for assay check purposes, or an alloy of 
sil ver and copper of which the exact composition had been determined 
by assay, was melted in a clean plumbago crucible under charcoal. 
When the metal was in fusion the necessary amount of bismuth was 
rolled in a piece of paper, carried down at onco to the bottom 
of tho silver bath, and then thoroughly mixed with the silver by 
stirring. Tho calculated composition was confirmed by assay of tho 
silver. Wlion this mixture had been accomplished, the contents of tho 
crucible were poured into an open iron ingot mould, and after cooling, 
either quickly by plunging the casting into water or slowly in contact 
with the mould, the bar so cast was tested for brittleness by hammering 
and rolling. The bars cast wore of two sizes, one set being 3‘75 inches 
long, 1’125 broad, 0’375 thick and weighing about 6‘2 troy oz.; and 
another set 2'69 inches long, 1*125 broad, 0*25 thick and weighing 
about 4*1 troy oz. When reduced to the fullest extent by rolling, these 
bars were converted into straps about 0*015 in thickness. In laminat¬ 
ing them they were twice annealed, first after having undergone four 
pinches in the rollers, and again after the tenth pinch from the beginning 
Similarly shaped bars of silver, without bismuth, were occasionally lami¬ 
nated in tho same way to obtain a sure m«ans of comparison. Before 
any result was accepted as to brittleness or its absence, the bar under 
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experiment was always reraeltod and tried at least a second time. The 
number of experiments in this sei’ies amounted to fifty-three^ and tho 
following is a summary of the results obtained. 

Fine silver when alloyed with only 1 per mille (one thousandth 
part of its weight) of bismuth, and the casting rapidly cooled by 
plunging it into water as soon as it lias sot, has its ductility, as tested 
by lamination, sensibly but slightly impaired, the straps i*esulting from 
rolling having slightly jagged edges. When the proportion of bismuth 
is increased to 2, 3, 4 and 5 per raillo, tho plan of cooling remaining tho 
same, the raggedness of the edges of the straps was somewhat increased 
but not very markedly. If, however, the casting was allowed to cool 
down completely, but very slowly, in contact either with the mould or a 
stone floor, the results wore very different. Under this condition of 
cooling, a bar composed of fine silver with 4 per raillo of bismuth was 
completely bi-ittle; it was readily broken and its fracture was strongly 
cry^lline. On laminating it, small cracks appeared all over the sur¬ 
face on the second pinch, the bar emittitig a crackling sound under the 
rolls, much like tho “ cry ” of tin, and on tho 4th pinch the bar cracked 
deeply at tho edges. This remarkable effect on tho molecular structure 
of this alloy of silver and bismuth, as due solely to the mode of cooling 
tho casting, was repeatedly verified on tho same metal by remelting and 
cooling rapidly and slowly alternately. Tho case seems analogous to 
that of bronze, where slow cooling of tho alloy after casting is said to 
make it hard and brittle. 

Fine silver with 6 per millo of, bismuth, rapidly cooled, was dis¬ 
tinctly cold-short and crystalline on fracture ; the bar cracked on the 
surface at the 4th pinch. With 7 per mille of bismuth these evidences 
of diminished ductility wore slightly more pronounced. With 8 per 
mille of bismuth tho silver was still more brittle, the bar broke readily 
when hammered, and cracked all over the surface on the 4th pinch from 
the rolls. With 9, 10 and 11 per mille of bismuth, tho bar of silver 
could-bo readily broken in two by merely striking it against the edge of 
an ^vil, the fracture was coarsely crystalline, and the bar, in one case, 
proved to be very red-short, a more tap from the tongs sufficing to 
break it in two when heated for tho purpose of annealing. Although 
these bars wore so very brittle, it was still possible to roll them into 
thin straps after careful annealing; but the edges of tho straps so pro¬ 
duced were deeply jagged and indented by cracks. These bars also all 
omitted the peculiar crackling noise under the rolls which has before 
been mentioned. 

An alloy containing 990 parts of silver and 10 of copper then had 
added to it successively 1, 2, 3, 4, and 5 per mille of bismuth, tho cast- 
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ings being rapidly cooled. The remarks already made with reference 
to fine silver alloyed with the same proportions of bismuth would apply 
here almost exactly, that is to say, the bars were rolled out to a thickness 
of 0*015 with somewhat ragged edges, so that, although ductility, 
as thus tested, was impaired, it was only slightly so. With 6 per mille 
of bismuth (fineness of metal on assay 983*9) the edges cracked a little, 
and, after annealing and rolling out, the strap had decidedly jagged 
edges and was split for some distance at one end. The bars containing 
4, 5 and 6 per mille of bismuth wore now remelted and allowed to cool 
slowly and completely in the mould. They were all found to be highly 
biittle, broke easily under the hammer—the fracture being granular 
and not crystalline—and on being rolled they cracked badly, all over 
the surface and at the edges, oii the 1st or 2nd pinch; in one 
case the bar broke in two on the 2nd pinch. That these very different 
results were again solely due to the manner of cooling was proved by 
remelting and rapidly cooling the castings, when the same metal preved 
comparatively ductile, as first stated. 

Silver of the Indian standard of 916*6 per mille (the rest being 
copper) to which 2 per mille of bismuth was added, gave on lamination 
straps with slightly jagged edges and proved to bo red-short. With 4 per 
mille of bismuth the bars showed a few surface cracks on being rolled, and 
the resulting straps had decidedly jagged edges. Slow cooling of these 
castings did not affect their ductility, thus showing a marked contrast 
to what had been observed in the case of fine silver .and the alloy con¬ 
taining onljf 10 per mille of copper. When the amount of- bismuth was 
increased to 5 per mille, the copper present remaining at 83*4 per mille, 
the bars were decidedly brittle and cracked readily on hammering—the 
fracture being again granular, and not crystalline as in the case of fine 
silver. On lamination both surface and edge cracks developed after 
four pinches from the rolls, and in annealing one of these bars the 
whole surface blistered considerably, no doubt owing to the temperature 
having been carried a little too high. Standard silver with 10 per 
mille of bismuth, reducing the fineness as ascertained by ass^ to 
906*6, was very brittle, the bars breaking easily under the hammer, and 
on the 4th pinch from the rolls splitting and cracking all over the sur¬ 
face. In the course of these latter experiments it was ascertained that 
with from 83*5 to 70 per mille of copper present slow or rapid cooling 
of silver alloys containing bismuth made no appreciable difference in 
their ductility. * 

The foregoing experiments having furnished some information as 
to the amount of bismuth that might be expected to injure our coinage ' 
alloy, it was now decided to test that point practically, by operating on 
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ooinago bars subjected to the regular procedui'o for the manufacture of 
rupees in the Calcutta Mint. The experinlentB made in this connection 
were fourteen in number. The bars used here for coinage weigh about 
253 troy oes. and are about 20 inches long, 2‘25 broad, and 1 inch thick ; 
they are cast in vertical iron moulds. In lamination they are first re> 
duced by 11 pinches to a thickness of 0'23 in.; they are then annealed 
and finally reduced by 12 additional pinches to a thickness of 0 06 inch. 
A number of bars, poured from a pot of which the contents had proved 
on assay of a granulated sample to be 916'6 fine, were selected for tho 
experiments, and as a preliminary step one of the bars was laminated 
to test its ductility. It rolled out with smooth “ wire ” edges, and in¬ 
deed its ductility was beyond suspicion as it resulted from a melting of good 
coins. Another bar of the same batch was now molted and 1 per millo 
of bismuth added to it, the result of the addition being checked, in this 
and all following cases, by tho assay of a granulated sample of the 
metal, taken afteiF thorough stirring. At tho 8th pinch both edges of 
the lower half of this bar began to ci^ack, and at the 11th pinch these 
cracks extended towards the middle lino of tho strap for about a quarter 
of an inch, and occurred at about every half inch of tho edge. After 
annealing, and in the subsequent lamination to a thickness of 0’0G5 inch, 
these cnicks increased considerably in number, but did not become 
sensibly deeper. Tho strap as finished was pronounced unfit for coin¬ 
age purposes ; for although two blanks could have been cut from its 
width, the edges wore too jagged to admit of the blanks being obtained 
exactly along the line from which it was desired to out them—this posi¬ 
tion being attained by means of a fixed lateral guide against which the 
edge of tho strap had to be maintained in cutting. With 2 per millo 
of bismuth the results obtained on rolling wore not much worse than 
with 1 per mille. But the side cracks opened out more, and hero again 
it was noticed that the lower portion of the bar (upper and lower hero 
having reference to tho casting in upright moulds) was somewhat less 
ductile than tho upper part. 

^ith 3 per mille of bismuth (fineness on assay 913 8) tho bar 
began to crack on both edges at the 9th pinch; at tho 11th pinch there 
were many cracks quite a quarter of an inch deep, and after annealing 
tho bar these cracks increased at every pinch, so that at tho 2lst pinch 
tho strap was cracked all along both edges very badly. It would only 
have been possible to obtain one blank from tho width of this strap. 

As it was perfectly clear that no further experiments were re¬ 
quired with larger proportions of bismuth, the subsequent trials wore 
made on coinage bars containing 0 5 per millo, 0 25 per mille, and, by 
dilution of the latter bars with standard silver, to even half and a rpiarter 
17 
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of the lesser proportion just stated. Here the results were rather discor¬ 
dant ; they appear to have been somewhat influenced by the state of 
different rolls, and by quick or slow annealing. The general outcome 
of the tests, however, was that although some of the straps, containing 
the proportions given of bismuth, wore jagged at the edges, and so would 
have yielded a diminished percentage in outturn of good blanks, others 
wore not materially worse than the average of straps without any bis¬ 
muth at all. As a result of this part of the enquiry, it may, I think, 
be fairly concluded that if our coinage bars contain less than 0'5 
per mille of bismuth their ductility will not be materially affected. It 
must bo borne in mind that these results only apply to bars of the size 
and shape of those experimented on, and with the particular treatment 
in lamination above detailed. With thinner bars and a different me¬ 
thod of rolling, different results may be expected. The system of cut¬ 
ting out blanks has also to bo considered, for in some mints straps with 
saw edges are not so prejudicial as in others. 

III. We have now to consider the best way of dealing with silver 
tendered for coinage which is proved to contain bismuth; and a few 
remaining points. 

The only experiment on a large scale for refining such silver here, 
as far as I know, has already been described. The want of success which 
attended it seemed to be duo to the very small amount of base metal in 
the bullion, for the formation of a slag in which the bismuth oxide 
could be entangled and removed by skimming; and possibly the reducing 
action of the plumbago pots used may have added to the difficulty. As 
it seemed certain, however, that nitre would effect the desired oxidation 
of the bismuth, some experiments were tried in this direction on a small 
scale. About 20 troy ozs. of silver containing 2‘5 per mille of bismuth, 
and no other metal in appreciable quantity, was molted^ in a clay pot and 
reijeatedly treated with nitre and borax, the bath being skimmed from 
time to time. After prolonged treatment in this way, the fineness of 
the silver being three times tested by a dip assay, the report on the 
silver was raised from 997*5 to 999*2 ; so there can be no doub^ that 
bismuth may be removed in this way. But the process, as several ex¬ 
periments showed, is tedious ; and of course is attended with a loss of 
silver which in large operations would bo of notable amount. Consider¬ 
ing therefore tliat silver containing bismuth has hitherto only been met 
with at the Mint in bars of high fineness, and that these are not readily 
refinable by the ordinary process, it would seem as well, if such silver bo 
accepted at all, to deal with the bismuth in it by the plan of dilution. 
The proportion of bismuth any silver contains being ascertained, it may, 
if convenient, bo mixed by melting with sufficient silver free from bismuth. 
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and with, copper, so as to reduce the proportion of bismuth in the coin¬ 
age bars to less than 0*5 per mille; and thus neutralize its injurious 
effects on the ductility of the bars. 

The explanation of small quantities of bismuth being found in re¬ 
fined silver, i. e., silver which has undergone parting for the extraction 
of the gold which was contained in it, seems sufficiently indicated in the 
following extract from Dr. Pei’cy’s work (Silver and Gold, Part I, 
p. 474), where that author is referring to the experience of Dr. Ubsslor in 
parting silver : “ Bismuth has been found in nearly all kinds of silver ; 
but in parting by sulphuric acid it is lost partly in tlte fine silver and 
partly in the slags.” The italics are mine. That small quantities of 
bismuth adhere very tenaciously to silver, when once mixed with that 
metal by melting, is shown by the following experience. A quantity of 
silver cdfitaining bismuth, which had accumulated from the laboratory 
experiments before detailed, was molted, granulated, dissolved in nitric 
acid, and the silver precipitated as chloride. The silver chloride, after 
repeated washings, was reduced by heating in a plumbago pot with 
chalk and charcoal. The resulting ingots, on assay, showed at once that 
bismuth was still present in them in very appi'eciable quantity. 

It may here be of interest to mention that I have found about O'7 
per mille of bismuth in some old Hindu punched coins, forming part of 
of a treasure trove which was found at Gliaiba^a, in the Singhbhum 
District. 

The following is a summary of the main results detailed in this 
paper:— 

1. The Indian assay process for silver bullion is, incidentally, a 
delicate qualitative test for the presence of bismuth in such bullion. 

2. The assay process can be readily modified so as to give accurate 
results in the presence of such proportions of bismuth as are likely to 
be encountered in practice. 

3. Fine silver when alloyed with only 1 per mille of bismuth has 
its ^uctility sensibly impaired thereby ; and 1 per cent, of bismuth is 
sufficient to render fine silver, or alloys of it with copper down to 906 
fine, extremely brittle. 

4. Fine silver alloyed with small quantities of bismuth, and silver- 
copper alloys down to 980 fine when containing small proportions of 
bismuth, have the remarkable property of being more ductile when 
rapidly cooled in water after casting than if allowed to cool very slowly, 
thus resembling bronze in this respect. 

5. Coinage bars such as are used in the Calcutta Mint, and with 
the procedure there adopted for rolling, are quite unfit for coinage 
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owing to brittleness, if they contain only 3 per mille of bismuth j while if 
the latter metal forms loss than 0'5 per mille of the whole mass the 
ductility of the bars is not much affected. 

In conclusion, I have much pleasure in recording my appreciation 
of the services of Messrs. J. R. L. Durham and B. Hood, Head and Se¬ 
cond Assistants in the Assay Office, in canrying out under my dii'ections 
many details of the experiments recorded in this paper. 

Calcuttay March, 1887. 

P. S.—Juno 10th. The experiments detailed in the foregoing paper 
wore completed eai’ly in November 1886 and it was proposed to embody 
tho, conclusions formed in an official report to be submitted this year. 
It was suggested to me, however, that the subject investigated might bo 
of general interest, and I had determined to publish this pa^r when 
I noticed in the Chemical News of March 2lBt, 1887, (p. 137), a short ab¬ 
stract of a paper on “ Silver containing Bismuth ” by Messrs. Gowland 
and Koga of the Japan Mint. I have delayed presenting this paper 
until I had read the full text of the communication from Japan (Journal 
of the Chemical Society No. CCXCTV, May, 1887, p. 410), and I may 
now make a few remai’ks upon it in connection with what I have 
advanced. 

Messrs. Gowland and Koga’s very interesting paper to a great extent 
covers ground which I had not investigated, viz., the want of unifonnity 
in composition of silver bullion containing bismuth. This part of the sub¬ 
ject was suggested to mo for experiment, as some of my results seemed 
to show that bismuth mixed with silver by melting and careful stirring 
does not diffuse itself evenly throughout the solidified mass. But that 
fact, now proved by Messrs. Gowland and Koga, was of no practical impor¬ 
tance to us in the assay aud valuation of bullion, seeing that it is an 
invariable rule now in the Calcutta Mint to premelt and assay by a 
granulated sample every kind of bullion tendeind to the Mint—from refined 
bars 999*5 fine to Mexican Dollars. The well-known want of homogeneity 
in solidified silver-copper alloys, and other contingencies to ^ich 
silver bullion is subject, render this course imperative for purposes of 
valuation on any extended scale. The cutting of samples from silver 
bollion for assay, even if the spot where such samples should bo cut has 
been determined after moat laborious investigation, can at best give 
merely approximate results ; as indeed our authors admit for the case of 
silver containing bismuth. 

With regard to the toughening or refining of silver containing 
bismuth, Messrs. Gowland and Koga mention that this operation is 
successfully performed in the Japan Mint by prolonged exposure of the 
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molten metal to the oxidising action of the air, aided in some cases by 
the use of nitre. This may seem at variance with our experience here, 
but is probably not so after all. The brittle bullion treated in Japan 
evidently contained a considerable amount of base metal in addition to the 
bismuth; the slags formed in the early stages of the melting consisting 
chiefly of litharge, &c. What we had to deal with was refined silver 
990 fine, and in this case of course it would be more difiicult to free the 
bullion from bismuth than if lead and other base metals wore present in 
sufficient quantity to form a copious slag. But in any case (without, 
however, venturing to give any authoritative opinion on the subject) I 
doubt whether the Indian Mints would willingly undertake any con¬ 
siderable refining opei’ations on bullion. The conditions under which 
these Mints receive bullion are very different from tliose obtaining in 
the case of the American and Australian Mints, and the Imperial Mint 
of Japan. In those countries encouragement has to bo given to native 
mining industries, and hence a good deal of work in the way of 
purification and separation of metals is undertaken by their mints. 
In India practically all the bullion is imported by banks and merchants, 
from Europe, America, and elsewhere, and tendered to the Mints for 
coinage at a fixed charge. The Indian Mints may tliorcfore, as in the 
case of the Royal Mint in London, very properly i-eqnire that all 
bullion tendered to them shall be free from taint of biittleness, and 
so far fit for coinage. It is for the importers to make sure that their 
purchases are satisfactory in this respect. 

As to the amount of bismuth that will render silver brittle, my re¬ 
sults seem to be substantially in accord with those of Messrs. Gowland 
and Koga. They found that pure silver alloyed with only 6 per millo 
of bismuth was very brittle ; the casting, I suspect, was allowed to cool 
slowly. Coinage bars of 900 fine, .containing nearly 14 per raille of 
bismuth, were ’Brittle and altogether unfit for coinags, as I should have 
expected. But by special treatment in the way of repeated annealings, 
some of these bars were rolled down successfully without cracking, al¬ 
though they still could not be used for coinage. 

^n the other matters treated of in my paper the results obtained will 
supplement those of my confreres in Japan. 


134 A. Muktopadhyay— Differential Equation to all Oonics. [No. 2, 


XI.— On Mange's Differential Equation Jo all Oonies. — By AacfTOSH 
Mukhoi’Adhyay, M. a., F. R. A. S., F. R. S. E., Oommunicated by 
The Hon’blb MahendralaIi Sircar, M. D., C. I. B. 

LRecoived June 80th ;—Road July 6th, 1887.] 

§. 1. Introduction. 


The present paper relates to the general dilferential equation of all 
conics, which was first published by the French mathematician Gaspard 
Honge in his memoir “ Sur les E'quations differentielles des Courbos 
du Second Degre,” (Corrosp. sur I’E'cole Polytech. Paris, 1809-13, 
t. II, pp. 51-54, and, Bulletin de la Soc. Philom. Paris, 1810, pp. 87- 
88). The subject seems to have attracted the notice of English mathe¬ 
maticians, from the following statement made by Boole in his Differ¬ 
ential Equations, pp. 19—20 : 

“ Mongo has deduced the general differential equation of lines of 
the second order, expressed by the algebraic equation 

oa; * -b hxy-\- ci/ “ -b ex-\-fy =1. 

It is 


(: 


dx'J 




“ (ic* 




But^ here our powers of geometrical interpretation fail^ and results 
such as this can scarcely he otherwise useful than as a registry of inte- 
grable forms.' * 

It will be noticed that Boole adds no specific reference; and as 
the equation was not found, even after diligent search, as well in the 
printed works of Monge as in his manuscripts, it was at one time 
believed that Boole had made a misquotation, till Professor Beman 
pointed out the source of Boole’s statement (Nature, t. XXXIII, pp. 
581-582). But I remark that the matter could have been settled in 
no time, by a reference to the Royal Society Catalogue of Scientific 
Papers, where Monge’s memoir is actually mentioned (see Vol. IV, 
p. 441, tit. Monge, No. 22).* Lastly, it is to be noted that the subject 
has been very recently considered by Professor Sylvester, in his bril¬ 
liant Lectures on the Theory of Reciprocauts, which have been rep9bted 
with commendable promptitude by Mr. Hammond in the American 
Journal of Mathematics (See, in particular, Vol. IX, pp. 18-19), 

§. 2. Derivation of the Mongian. 

We shall first consider the question of deriving the Mongian from 
the equation of the conic; the known methods are more or less lengthy 


* Mongo’s Equation was also noticed by Lacroix; see his great work Trait4 
du Calcvl Diff^rentiel et du Calcul Integral, Paris, 1810—1819, t. Ill, pp. 698—699, 
as a note to § 634, t. II, pp. S71—372 1 I may add that Lacroix giyes the reference 
to Monge’s original memoir. 
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and tedious; the easiest way known is that of Professor Michael 
Roberts, who gave the following theorem in the Dublin Examination 
Papers for 1876 (p. 269, Ques. 6) : 

Provo that 



where c, c' are arbitrary constants, is a second integral of the dif¬ 
ferential equation of the fifth order which represents a conic section.” 

For Professor Wolstenholme’s solution of this question, as well 
as for the method of obtaining the Mongian by twice differentiating the 
above equation, see Educational Times Repiint, Vol. XXIV", pp. 
104-106, Question 4821 ; see also. Professor Burnside’s Question 
7104, in Vol. XXXVIII, p. 71. The method which I propose is as 
follows: 

Let the equation of the conic be written in the standard form 

(1) 033“ +21ixy + hy^ +2gx-\-2fy-i-c=0. 

Solving this as a quadratic in y, wo have (c/. Salmon’s Conics^ p. 72, 
Ed. 1879) 

(2) by= — (£aJ4/)± | (h*—ah)x^ +2(hf— 6c) j 


which may be written, 

(3) 2/=P®4 QiV^AiB®+2Ha5-l-B. 

— 1 , we have 


S= + 


AB-H“ 


(Aaj“+211jc + B) 


Therefore, 


(0) *=±(AB-H-) 


— JL 
8 


(A3j»-h2H33 + B). 

Ope^ting with (^jt we have 

which is accordingly the general differential equation to all conics; 
if we write it in. its developed form, after performing the operations 
indicated, we have 

\dx^) dx^ dx'^ dx^ dx* \dx^f ’ 
which is exactly the equation of Monge who wrote it in the now familiar 
form 


9g®f — ^^qrs -f 40r® =0. 
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It may not be altogether nninstractive to point out that the ease 
with which the Mongian is derived above is simply dne to the fact 
that, instead of differentiating (as other writers have done) the equa^ 
tion (1) which is an implicit function of a? and t/, we first express 
y as an explicit function of a: in (3), and then proceed to the differentia¬ 
tion. 

It is interesting to investigate the differential equations of all 
parabolas and circles by the above process. If the curve is a parabola, 
we have h* =ab in the general equation (1), and (2) reduces to 

hy = — ± ^ 2(7</- + (/» - be) | 

which may be written 

y = Pjk + Q ±V^llai + S. 

Operating on both sides, as before, with ) , we get 


- +1 


Therefore, 


4 (Raj+S) 


so that 


(S)"' ‘■+-. 

©T©-']-". 

which is accordingly the general differential ec^aation of all parabolas. 
When developed, this may be written 

_ /d*yY 

ilx’‘ dx* \dx^/ * • 

which equation was given by Professor M. Roberts in the Dublin 
Examination Papers for 1875, (p. 277, Question 3). 

If the curve is a circle, we must have a = 6, A = 0 in the geneml 
equation (1), so that (2) becomes ^ 

ay — -f ± I - — 2a^d7+/* - ac | *, 


which may bo written. 


which leads to 


y 


= Q ± \/ —a?“+ R, 


— H 


!^ = + - 

* (-*«-l-2Hie+B) 

= + -(B + H* ) 




A. 
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From these, we have 

^+(&) =“ 


137 


_B + H* 

+ 2H»+J3 


and 


dx* 


[■+( 3 ') 3 * 


==: Constant, 


whence the differential equation of all circles is 

d^y 


o 


dx^ 


[1+ 


= 0 . 


But, again, from the above values of wo may derive 

ax ax* 

/dy\ /d^y\\ II—X 

~~ni^iTr\h 


whence 


m 


(B + H*) 

iy 

dx 


{^hV* 

\dx^) 


= 0 , 


or 


/d^yy , % /d^yy _ q dy d*y d*y 

\dx^/ dx^ dx \dx^) dx dx^ (7a;*’ 

and this would also be the differential equation of all circles. But, 
then, if we examine this equation for a moment, we see that it con¬ 


tains 


d*y 


and, therefore, the integral equation corresponding to it 

contains four arbilraiy constants ; hence the equation not only includes 
all circles, but something more, viz., it denotes a certain family of 
conics which include all circles. In fact, if we integrate the equation, 
the result comes out in the form 

^ Aa?®-|-By» + 2Ga;+2Fy+C = 0, 

which represents conics referred to the centre. 


§. 3. First Method of integrating the Mongian. 

We shall next proceed to integrate the Mongian equation by 
ordinary methods. As far as we are aware (and the same view is 
apparently held by Boole and Sylvester), no direct integration of the 
equation has as yet been performed, except Professor Sylvester’s 
solution by the Theory of Eeciprocants (Amer. Jour. Vol. IX, pp. 18- 
19). 


18 
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If we assume = z, the equation reduces to 

(XOv 

« „ . Ar. /d»\* rt. 

9*'^,-«*X3::5+4o(x) =0- 


dx dx 


\dx/ 


As this is homogeneous in z and its differential coefficients, if we put 


J 


udx' 


2! = e' 


the equation is transformed into 


9 -r-- —18« — 4-4 m* = 0. 
tZjc“ dx 

As this involves only tho differential coefficients and the dependent 

variable, a legitimate transformation is to put ^ = v, = ^ = v 

° dx dx* dx du 

which give 

(7aj 

9v - -= 0. 

du 

To separate the variables, assume 

whence ^ = u* ~+2m(X+ J)* 

du du 

Substituting and simplifying, we have 

dk 2X-6\® 

“ 1 + 3X * 


whore the variables are separated, 

<ix= jl4 




u X(1 - 3X) 


X • 1 - 3X 


dX. 


vtz., 

Integrating, 

2 log ku = log X — 2 log (1 — 3X), 
where k is the constant of integration. 

Therefore k*u*(l — 3X) ® = X, 

which is the complete primitive required. It now only remains to 
express u, X in terms of x, y ; for this purpose, it will be convenient 
to enumerate the successive transformations wo have used, viz.^ 


d^y I udx 

7 ^ - « = e 
^ =«= (A+i)»*. 


From these we get 




o\ 


3tf 
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which, being substituted in the equation —3X)*«X, transform 

it into k*{2u* — 3c)* e=a ® 

which may be written 

27 W - 3(1+ 12ife’w»)c+ %■(!+12 W) = 0. 

Solving this as a quadratic in v, we have 

ISH^v = (l + 12^«*)±(l+12;fcV)i. 

Introducing' a new constant m, such tliat 12khn^ = 1, this may bo 
written 


which gives 


Let 

Tlxoreforo 


Integrating, 


c = ^ (M* + m®) ±m(M*+w*)“ j , 


^dx 


du 


( it® + vb*) ± + hb') 

u = m tan 


#«?» = 




m(l± cos 


2m - d^ d<p 

-j. or, - 

2 cos* - 2 sin* - 

£ a 


2mM <p ^ 

—^■fn = tan or, - cot 


But 




Hence, 
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Therefore 

Md ^ = I AW+2HV+B' j " 


whence, by two simplo integrations, we easily pass to 

y = Pa(;+Q±-v/ Aa}“ + 2HaJ+B, 
which at once leads to 

aaj"+2fear?/ + 6j/®+2gfaj+2/y+c = 0, 
the general conic-primitive sought. 


§. 4. Second method of integrating the Mongian. 


We shall next proceed to shew how the Mongian equation may be 
integi*ated by moans of an integrating factor. Tho equation being 
written, as before, in the form 


^ .. dz d^z , 

-r-- - 45« — 7-^ +40 
d*® dx (hr 


(sy-<' 


if we multiply this by 

-I- 

d*® 


11 


tho integrating factor z “ , it may be written, 


— 52 


~ 4 d 2 d *2 . 40 — ^ / dz \® 


dx dx^ 


9 


/az\^ _ 

\d^) - 


= 0 . 


By the application of ordinary methods (Boole, pp. 222—226. 
Forsyth, pp. 82—85), the left hand member is seen to be a perfect 
differential, and, integrating, wo get 


_ B — 8. 

das' 




3c 




which may be written 


_d 

dx 


— ^ dz 
dx 


— 3ci, 


whence 



3c +3 c2' 




Integrating again, 

z = Cjic* —2c,a!+Ca, 

d*!/ ” * 

whence *”dj? = (Ci®* —2cg®+C5) 

and the solution may be completed as before by two simple integrations. 
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It is worth noting that though this second method is apparently 
much shorter than the first method, it may seem to be rather artificial 
in the absence of any clue to the discovery of the proper integrating 
factor; the process, however, has the merit of furnishing an immediate 
proof of Professor Roberts’ theorem, quoted above in §. 2. Thus, since 

—-I dz 


dx 




2 ) 


we have 


_ lO 
"8 


= 9ci(6iaj*-2c2ar-fc^)-f QCca'-CjCg) 

= 9CiZ ^ + 9(62®-CjCj). 

Multiplying both sides by z^, and then substituting z = 

dir 

9ci = 6, and 9(c^ — CjCg) = c\ we get 

VdicV W; 

which is exactly Roberts’ theorem quoted above ; and this not only 
shews that the Mongian can be derived from this equation, but also 
that it is a second integral of the Mongian. 


§. 5. Permanency of Form. 


Professor Sylvester has remarked that the Mongian equation has 
permanency of form, that is to say, if we seek the transformation of 
the Mongian when y is the independent and x the dependent variable, 
the required formula is obtained by interchanging x and y in the 
Mongian; this theorem, which is proved from the properties of pro- 
jectivo reciprocants, may easily bo established as follows. Correspond¬ 
ing to the integral equation 

(4) oar*+2/ia!y + 6y®-l-2g(«+2/y-l-c = 0, 

we have Monge’s difEerential equation. If we interchango x, y, we get, 
corresponding to the integral equation 

(5) ay*4-2%ar + 6z?®+25fy+2/a;4-c = 0, 
the differential equation 


(6) 9 


i^x\^ c?®a? 
\dy*) dy'* 


d*x d^x d*x , /d*ar * 

=®- 


But the equation (5) represents a conic, and as all conics are repre¬ 
sented by the Mongian, the Mongian corresponds to (5); but, as (6) 
also corresponds to (5), wo see that the Mongian and (6) are identical, 
or mutually transformable, which establishes the theorem in question. 
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By a similar reasoning, we can prove that the equation 

dx*dx* \dx^)' 


which denotes all parabolas, the equation 

fd^y\^ _^dy d*y 
yda^) dx* dx\dx^/ da dx^ dx** 

which represents all conics referred to co-ordinate axes through tho 
centre, the equation 


*(!)* 


+xy 


d^y 

dx* 


dy 

s'dS’ 


which represents all conics referred to principal axes through tho centre, 
tho equation 

( dy \dy _ d*y 

which represents all parabolas referred to two tangents as axes, and 
tho equation 

^\dx) \dx^ dx\dx^)^ 


which represents all circles, have permanency of form. Of course, by 
aotual calculation we can establish that, if in each of these equations 
we make y tho independent and x the dependent variable, we havo 
simply to interchange x and y. Wo subjoin below tho formula) neces- 
gg,ry for such a verification. 



dy 


d^x 

dx* 

(dy) 
d'ic\* 


dx d^x 
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From tho character of these formulse, it mnst bo evident that ccm- 
sidemblo calculation is unavoidable oven in the simplest cases of 
verification. 


§. 6. Geometrical Interpretatiwi. 

We shall, in tho last place, refer to the geometrical signification 
of the Mongian equation. It will bo seen from the passage quoted 
above (§. 1) from Boole, that he regai'dod this as a case whore our 
powers of geometrical interpretation fail. With respect to this pas¬ 
sage, Professor Sylvester, in his Lectures on the Theory of Reciprocants 
already mentioned (Amor. Jour., Vol. IX, p. 18), remarks, “ The theory 
of reciprocants, however, furnishes both a simple interpretation of 
the Mongian equation, and an obvious method of integrating it ”; 
and the geometrical interpretation which the learned professor arrives 
at, is that the differential equation of a conic is satisfied at tho soxtactic 
points of any given curve. With regard to this geometric interpre¬ 
tation, it may be remarked that it was not necessary to call in tho 
aid of tho theory of reciprocants to establish this theorem. The 
theorem is self-evident from the very definition of a soxtactic point 
as one where an 'infinite number of conics can be drawn having fivo- 
pointic contact with the given curve; the integral equation of a conic, 
with its five available arbitrary constants, denotes a determinable conic 
for any given values of the constants, while the differential equation, 
being free from constants, appropriately and adequately represents all 
conics; and, as an infinite number of conics may be made to pass 
through a soxtactic point, the Mongian must bo satisfied at such a 
point. But, apart from this, and with all deference to the opinion of 
Professor Sylvester as thatof one of the greatest of living mathematicians, 
I believe that his geometrical interpretation is not the one contemplated 
by Boole. A careful examination of the section on ** geometrical 
illustrations’* (Boole, pp. 18—20) will make it clear that, by tho 
process of the geometrical interpretation of the differential equationr 
of a curve, Boole meant the determination of some particular goomotri- 
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cal property which belonged to every curve of the system covered by 
the differential equation, and the inherence of which property was 
adequately represented by the equation; take, for example, the case 
of the circle, of which the differential equation is 



Boole points out that this equation represents in an ** absolute 
character ” the geometrical fact of the invariability of the radius of 
curvature of all cii’cles; in fact, I may remark in passing that this 
equation represents the vanishing of the angle of aberrancy at every 
point of every circle; for, if S be the angle of aberrancy, and, jp, q, r, 
the first, second, and third differential coefficients of y in regard to x, 
we have the formula 


tanS=j,-— 


(See Salmon’s Higher Plane Curves, p. 369, Ed. 1879). Hence, 
when the angle of aberrancy vanishes, we have 

(l+2)*)r = 3i>f/, 

which is the differential equation of all circles. Wo see, then, that the 
differential equation of a circle is the “ absolute ” analytical representa¬ 
tion of some geometrical property which belongs to all circles, and 
the existence of which is manifested by the differential equation. But 
Professor Sylvester’s interpretation of the Mongian equation is of an 
entirely different character; it does not furnish us with some property 
common to all conics; it is simply regarded as the representative of 
a sextactic point on any curve. What Boole wanted was some intrinsic 
property, that is, a property belonging to the curve whose differential 
equation we are interpreting; what Professor Sylvester arrives at, 
is, if I am allowed the expression, an extrinsic property, that is to say, 
a property belonging not to the curve in question, but to some extrcb- 
neous curve which has six-point contact with the given one. If 
Professor Sylvester’s interpretation were the one contemplated by 
Boole, nothing would be easier than to interpret a differential equation. 
Thus, for example, with reference to the differential equation of a circle, 
we might simply say that it is satisfied at a quadruple point on any 
curve. Again, the equation 


da^dx* ~ ® 

when integrated, is found to represent all parabolas; but would it be 
a sufficient geometrical interpretation to say that the equation is 
satisfied at a quintic point on any curve ? The whole point of the 
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matter is, it seems to me, that the property discovered mnst belong to 
the curve with which alone we are concerned, and must also be repre¬ 
sented by the differential^ equation to be interpreted. We miss the 
mark, if we bring in any other curve which is totally foreign to our 
purpose. I believe, then, that though the theorem enunciated by 
Professor Sylvester is perfectly correct, it is not the geometrical inter¬ 
pretation of the Mongian equation as contomplated by Boole; what 
Boole sought for in vain, has yet to be discovered. 

June 1887. 


XII .—Notes on Indian Rhynchota, Heteroptera, No. 2. 

By B. T. Atkinson, B. A., President. 

[.Eocoived May 25th, 1887j:—Boed Jane 1st, 1887.] 

Fam. Pentatomid^. 

Subfam. Scute llerina, Stil. 

En. Hem. i, p. 4 (1870); iii, p. 3 (1873):— Seutolleridea, Pachycoridea, Tetyyridea 
and Eurygaatridea, pt, Am. & Serv., Hist. Nat. Tns. Hem. pp. 25-51 (1843) :— Praan- 
guli pt, Amyot, A. S. E. P. (2 s.) iii, p, 401 (1845) i—Pachycoridoe and Ewrygaa- 
tridas, Dallas, List Hem. i, p. 3, 43 (1851) 5 Walker, Oat. Het, i, p. 1, 61 (1867) 
Scutdleridaf Stal, Hem. Afrio. i, p. 32, 33 (18G4) ; Hem. Fabr. i, p. 9 (1868). 

Primary and subtended veins of wings distant, including a broad 
area in the middle: hamus present: scutellum very large, without 
fi’ena. 


Div. Elvisueabia, St&l. 

Moso- and meta-sternum with two high wrinkles or ridges, those on 
the former higher forwards : thorax and scutellum at base, together 
gradually convex; thorax, at base, produced hindward between the 
basalaungles of the scutellum; second joint of rostrum much shorter 
than the two apical joints taken together, and a little longer than the 
apical joint: venter furrowed, without stridulatory strigose spots, in¬ 
cisures gradually curved on the disc. 

Genus Oxtprtmna, St&l. 

En. Hem. iii, p. 5 (1873) i—Elvimra, St&l (noc Spinola) Hem. Afrio, i, p. 35 
('1864.) 

Venter with a distinct broad furrow continued through it: scutellum 
with a small spine at the apex. In Nlviawray the spine is wanting. 

19 
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68. OXYPBTMNA SPINOLJ!, SigU. 

Eloistura spinollm. Sign., A. S. E. P. (4 b.) i, p. 65, t. 2, f. S (18G1)} Walker 
Cat. Hot. i, p. 61 (1867). 

Oxyprymna spinolce, St&l, En. Hem, iii, p. 5 (1873). 

Black shining: the head, pronotum, scutellum and especially the 
abdomen, covered with a grey, powdery, pubescence: pronotum and 
scutellum with round yellow spots. Hoad stout, rounded in front, the 
tylus not extending beyond the juga; the lateral margins weakly 
sinuate; eyes a little prominent; ocelli equally distant from the eyes and 
the median lino and somewhat near the posterior border; entire head, 
above and below, except some weakly convex portions, covered with a 
greyish pubescence which when removed discloses an extremely fine 
punctuation: anterior border of pronotum straight, sides scarcely 
sinuated, posterior border strongly rounded, and extending over tho 
scutellum ; posterior angles obtusely rounded; near the anterior border 
are some depressions in which is the grey pubescence, also on the sides 
and behind the posterior angles ; on the disc are some small, round, 
yellowish marks: scutellum acuminate at the tip, reaching tho end of 
the abdomen, and fui’nished with a strong median ridge ; on each side, 
near tho lateral borders, are depressions clothed with the grey pubes¬ 
cence, and on the disc 6-7 small yellowish patches like those on the 
pronotum, and towards the second-third a punctured, yellowish band : 
hemelylira extending weakly beyond the scutellum: abdomen with a 
strong median groove and covered with a silken grey pubescence, 
very abundant: feet short, stout, covered with the same pubescence. 
(Sigvi.) Long, 16; broad 9 mill. Reported from India. 

Genus SOLENOSTExniUM, Spinola. 

Solenoathedium, Spinola, Ess. p. 360 (1837) ; Dallas. List Hem. i, p. 86 (1851)). 
Solenostethiuin, Am. & Serv., Hist. Nat. Ins. Hem. p. 26 (1843); Mayr, Boise 
Novara, Hem. p. 13 (1866); Stal, En. Hem. iii, p. 6 (1873). Inolndes Cceloglosaa, 
Germar, Zeitsohr. i (i) p. 130 (1839); Herr. ScLilff., Wanz. Ins. v, p. 69 (^39) ; 
Stal, Hem. Afrio. i, pp. 35, 52 (1864). 

Body obovate: head a little convex, triangular, rather inclined and 
flattened; eyes rather stout, globose; ocelli more distant from each 
other than from the eyes; tylus longer than the juga; autennse, slender, 
5-jointed, somewhat short, second joint shortest, 3-5 joints successively 
increasing in length: first joint of rostrum not extending beyond the 
lower surface of the head, fourth joint reaching the end of tho rostral 
canal, between tho third pair of feet: thorax sexangnlar, basal produced 
part truncate, basal margin straight, posterior and lateral angles round- 
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ed; scutollum very large, as broad as the abdomen: stoma and venter 
furrowed, the sternal furrow ended on both sides by a high ridge, the 
mesostemal ridges not produced anteriorly: venter in d* with two 
large, opaque, remotely somewhat-pilose spots : tibies cylindrical, above 
slightly bisubsulcate, furnished with a median ridge, margined on both 
sides (Spin.f Stdl). 

69. SOIiENOSTETUIUM RUBEO-PUNCTATUM, Guerill. 

Bcxdellera ruhro-pwnctata, Guerin, Voy. Coq. Zool. ii. (2) p. 157 (1838). 

Solenoathedium rubro-punctaium, Dallas, List Hem. i, p. 7 (1851). 

Solenoalediitm rvibro-pimctatum, Voll., Faane Eiit. TArch. Indo-Neor. i, p. 4, t. I, 
f. 1 (cf) (1843): Walker, Cat. Het. i, p. 4 (18G7). 

Solennstethiiim rubropunctatum, Stil, Eu. Hem. iii, p. 6 (1873): Distant, A. M. 
N. H. (5 8.) iii, p. 44 (1879). 

Hoad, thorax and scutellum of a rather deep reddish brown: head 
triangular, immaculate, with a small longitudinal elevation in the mid¬ 
dle ; antennoe black: thorax sprinkled with numerous, very small, in¬ 
distinct, green dots; three round orange spots on each side, of which 
one on the anterior margin immediately behind the eyes, another in the 
middle and a third near the posterior margin ; anteriorly a seventh spot 
in the middle : the scutellum is without groen dots and has six orange 
spots at the base at an equal distance from each other, and four in the 
middle behind these, also at an equal distance from each other : body 
beneath ferruginous yellow with a small black spot on each side of each 
segment of the abdomen: femora reddish, with the tibioo and tarsi 
black (Onerin). Long, 13 ; broad 8^ mill. 

Reported from China, Java, Assam. The Indian Museum has 
specimens from Naga hills, Sikkim. The c? has 10, the $ 8 spots on 
the scutellum. S. chinense, Stil, is probably only a local variety, as the 
links between it and S. rubro-punotatum are nearly complete. 

Div. SPHiBROCOBARIA, Stal. 

Meso- and meta-sternum without ridges, sometimes furrowed. 
Body above very convex, beneath very slightly so: head transverse, 
veiy much inclined or perpendicular : thorax and scutellum at the base, 
together, gradually longitudinally convex, basal margin of thorax ob¬ 
tusely rounded towards the basal angles of the scutellum, posterior 
angles usually obtusely rounded, not distinguishable as angles : second 
joint of the rostrum much shorter than the two apical together; venter 
without stridulatory, strigose spots, incisures gradually curved towards 
the middle. 
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Genus Htpeboncus, St&l. 

Ofvera. K. V.-A. Fdrh. p. 615 (1870); En. Hem. iii, p. 7 (1873). 

Body obovate, above mucb, beneath slightly convex: head much 
inclined, triangular, with the eyes broader than long, very slightly con¬ 
vex, lateral margins slightly sinuate near the eyes: rostrum reaching 
the apex of the third ventral segment, second and third joints almost 
equally long, first and fourth shorter than them ; antennae 5-jointed (?), 
first joint not reaching the apex of the head: thorax sexaugular, 
anterior margin very broadly sinuate between tho eyes, anterior lateral 
margins subacute not retusely-sinuatod before tho lateral angles, basal 
margin straight, posterior angles obtusely rounded: scutellum as broad 
as tho abdomen, gradually less convex towards the posterior .part, 
anterior margin of prostethinra obtusely roundly-dilated towards the 
COX89 : mesostornum slightly sulcated : odoriferous openings continued 
outwards in a long furrow: venter longitudinally, slightly furrowed 
before the middle, sides flat, margins acute, incisures gradually curved 
in tho middle: feet somewhat shortish, tibiae furnished with two furrows 
above. Differs from Sphcerocoris in having tho anterior lateral margins 
of the thorax not retusely sinuated at the lateral angles, tho sixth 
ventral segment in c? is roundly produced at the apex and povers the 
genital segment and in 9 is arcuately sinuate, leaving the genital 
valvules free, also the tibiae above arc slightly somewhat 2-furrowed, 
with a distinct wrinkle between the furrows. 

CO. Htpeboncus lateeitius, Westwood. 

Sphcerocoris latoritia, Westw., Hope, Cat. Hem. i, p. 13 (1837). 

Sphosroeoris lateritius, Germar, Zcitschr. i (i) p. 79 (1839) : Dallas, List Hem. i, 
p. 10 (1861) ; Walker, Oat. Het. i, p. 6 (1867). 

Hyperoncus lateritius, Stal, Eu. Hem. iii, p. 7 (1873). 

Obscurely rufescent, much punctured : pronotum with four dots 
arranged in a transverse line; scutellum with twelve (six, four, two) ; 
body beneath antennas and feet, rufescent; abdomen with a large«basal 
spot {Westw.). Body long 11-11^ millims. 

Reported from China: there is a doubtful specimen in the Indian 
museum from the Dikrang valley (Assam). 

Div. Scutellaria, StSl. 

Meso- and meta-stemum without wrinkles or ridges, sometimes 
furrowed: body beneath distinctly convex, generally above and below 
equally convex or beneath more convex. Thorax at the base hind- 
wards, scutellum at tho basef orwards, more or less convexly-inolined 
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which is best seen from the side; thorax generally distinctly truncated 
posteriorly before the entire base of the scutollum, basal angles general¬ 
ly very distinct, situate before or outside the basal angles of the scutol- 
lum: venter without stridulatory strigose spots, rarely in cf with two 
opaque spots, incisures gradually curved towards the middle : second 
joint of rostrum generally shorter and often much shorter than tho two 
apical joints taken together. 

Genus Cantao, Am. & Serv. 

Hist. Nat. Ins. Item. p. 29 (1843); Dallas, List Hem. i, p. 3, 17 (1851); Walker, 
Gat. Hot. i, p. 14 (1867): StS.1, Horn. Afric, i, p. 33 (1861); £n. Hem. iii, pp. 8, 10, 
(1873); Mayr, Boise Novara, p. 14 (1866). 

Body narrowly obovate, elongate: head narrow, elongate, lateral 
margins slightly sinuate ; rostrum not extending beyond tho first seg¬ 
ment of the abdomen; pronotum broader than long, basal margin 
straight towards tho sides, posterior angles very distinct, dentated, no 
transverse farrow; scutellnm as broad as tho abdomen, longer, distinct¬ 
ly impressed at the base near the angles, somewhat truncate or flattened 
at the tip; exterior margin of coriura sti’aight; membrane extending 
beyond tho end of abdomen; anterior margin of ])roploura entirely 
obtuse, somewhat callous, posterior margin not sinuate at the angles : 
venter without opaque spots, with a longitudinal groove in the middle, 
sides more or less convex, genital segment in d* duplicate or divided 
into two parts, the basal rounded at its tip, tho other extremely trilobed 
and truncate at the tip; vulvar plates in 9 , narrow. 

61. Cantao ockllatus, Thunberg. 

Oiinex ocellatun, Thunberg, Nov. Ins. Spec, iii, p. 60, f. 72 (1784) : Gmelin, cd. 
Syst. Nat. i (4), p. 2133 (1788). 

Citnex dinpar, Fabr., Ent. Syst. iv, p, 81 (1794); Donovan, Ins. China, Hem., 
1.13, f. 1 (1798), sec. Dallas : Stoll, Pnnaises, p. 143, t. 37, f. 260 A. & B. (1788). 

Tetyra diftpar, Fabr., Syst. Bhyug. p. 129 (1803); Sohiodto, Kroyor’s Nat. 
Tidsskr., iv, p. 281 (1842). 

(Jtdlidsa dispar, Barm., Handb. ii (i) p. 394 (1835); Horr. Schillf., Wauz. Ins. iii, 
p. 99,1.106, f. 324 (1835). 

CalUphara dispar, Germar, Zoitschr., i (i) p. 123 (1839). 

Callidea ocellata, Wostw., Donovan 1. c. p. 47, t. 20, f. 1. (1842). 

6cutellera dispar, Blanchard, Hist. Nat. Ins. iii, p. 158, Hem. t. 8, f. 2 (1840). 

Cantao dispar. Am. & Serv., Hist. Ins. Hdm. p. 29 (1843). 

Cantao rxijvpes, Dallas, List Hem. i, p. 17 (1851) ; Walker, Cat. Hot. i, p. 14 
(1867). 

Cantao ocellatus, Dallas, 1. o. p. 17 (1851) ; Vollen., Fauno Ent. 1’ Arch. Indo- 
Ne'erl., i, p. 10 (1868) ; Walker, 1. c., p. 14 (1867) ; St^l, Hem. Fabr., i p. 9 (1868) ; 
Ofvers. K. V.-A. Forh. p. 616 (1870) ; Eii. Hem. iii, p. 10 (1873) : Distant, A. M. 
N. H. (5 s.)iii, p. 44 (1879). 
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Orange yellow or carneons; head yellow, the base and antennae 
ccemlean: pronotnm and scutellnm cameous, the former with some¬ 
times many, sometimes fewer flavescent spots, some with a black point 
scutellnm large, with a small impressed moon-shaped black spot on 
each side at the base, then three yellow rings marked with a blaek 
point, tho median larger, behind the middle are two small yellow 
lunules spotted black and posteriorly rings with a black point in the 
middle : pectus cyaneous : abdomen carneous with four cyaneous ma¬ 
cular strico; of which the median arc larger: feet cyaneous, femora 
rufous: varies with tho sex, with thorax having on both sides a very 
acute, incurved porrect spine, yellow at base, black at apex (C7. dispar, 
Fabr.). Long 14-23 mill. Very variable in the colour above, from a 
pale sordid yellow to a deep rich orange-red, and in the spots dh the 
pronotum and soutellum, from almost immaculate with merely traces of 
spots, to the full number; all these varieties occur in India. 

Koported from Java, Sumatra, Philippines, China, India. The 
Indian Museum has specimens from Assam, Sikkim, N. India, Malabar, 
Ceylon, China. 

Genus Pcecilocoris, White, Dallas. 

PcBcilochroma, White, Trans. Ent. Soc. iii, p. 84 (1842); StS^l, En. Horn, iii, p. 11 
(1873)! Pcecilocoris, Dallas, Trans. Ent. Sue. v, p. 100 (1848) ; List Hem. i, p. 4 
(1851) ; 8tM, Hera. Afric., i, p. 33 (1864); Mayr, Eoise Novara, Hem., p. 17 (1866) ; 
Walker, Cat. Het. i, p. 8 (1867). The name Pmcilochroma was used by Stephens in 
1829 for a Lepidopterons genus of Tortrices, and Dallas with White’s consent 
changed the name of tho Hemipterous genus to Pcecilocoris in 1848 and described 
it for the first time, so that for very good reasons, the new name must stand. 

Body ovate, convex : head rather lai’ge, broad, the lateral margins 
sinuated before the eyes : antennae about half the length of the body, 
6-jointed; basal joint short, robust; second, shorter and most slender ; 
3-5 joints each as long as, or longer, than the two basal united, nearly 
equal, compressed, broad and furrowed longitudinally on the sides: 
rostrum usually extending beyond the second segment of the abdomen, 
sometimes nearly to its apex : scutellum slightly truncated at the apex : 
abdomen with a more or loss distinct farrow beneath; the three penul¬ 
timate segments in the d* not bearing the dull space on each side which 
exists in Tectocoris, Hahn, and the anal plate, in cf, simple, formed of 
one piece, sinuated at the tip and fiduged with hairs {Dallas). 

62. PtECILOCORIS HABDWICKIT, WestwOod. 

Tectocoris Hardwichii, Westwood, Hope, Cat. i, p. 13(1837). 

Jcctocoris ajinis, Westwood, 1. o. p. 13 (1837). 

Pachycoris nepalensis, Herr. ScUiiS. Wauz. lus. iv, p. 1. 1.109, f. 339 (1839). 
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Seutellera Harihoickii, Gormar, Zeitsohr. i (i) p. 135 (1839). 

Pcecilochroma Hardteickii, Stal, Eii. Horn, iii, p. 12 (1873) ; Distant, A. M. N, H. 
(6 B.), iii, p. 44 (1879). 

PcBciloeoris Hardxoickii, Dallas, Trans. E. 8. v, p. 107, t. 13, £. 8 (1848) : List 
Hem. i, p. 13, (1851) j Walker, Cat. Hot. i. p. 8 (1867). 

<5*, 9 . Ovate, convex, above yellowish orange or red, opaque, rather 
finely and thickly punctured, head black, thickly and strongly punc¬ 
tured ; eyes and ocelli bi'ownish: pronotum with tho anterior portion 
and two large spots on the disc, black: scutollum slightly wrinkled 
transversely at the base; normally, with eleven black spots, placed, 
three at the base of which the median one is largo and elongated-tri¬ 
angular, a small round one on each side of the apex of this, a transverse 
row dl four across the disc, behind the middle, the two intermediate of 
which are the largest and the two smaller towards the apex; theso 
spots arp generally more or less confluent or partially obsolete, forming 
several varieties: margins of tho hemelytra black piceoua: abdomen 
beneath orange-red, very faintly wrinkled, tho basal segment entirely, 
the second (except the middle), tho third and fourth on tho lateral 
margins, the terminal segment, except its lateral margins, (and in tho 
(5*, the base) and the anal apparatus, violet-black; the penultimate 
segment is entirely red : pectus black, tinted with violet, finely punc¬ 
tured ; the lateral angles of tho prostethium and part of tho antero¬ 
lateral margins, red: legs violet-black: antennas and rostrum black. 
Dallas remarks that in P. nepalensis, Herr. SchiifP., the spots have be¬ 
come confluent so that the general colour of the upper surface is black : 
the pronotum is nearly covered by the two spots on the disc which ex¬ 
tend forwards to the black anterior margin and posteriorly to the 
hinder margin; tho five spots at tho base of the scutellum are united, 
forming a lax'ge v^aved band across the base, from the middle of which 
the apex of the triangular basal spot projects, while the two interme¬ 
diate spots of the transverse row are joined to one another and to the 
two subapical ones, forming a large, rounded lobate patch. In 
P. aJ^iSf Westwood, the two subbasal and the two subapical spots are 
wanting and the two spots on the disc are sometimes obsolete. There 
are numerous varieties between these, but all are distinguishable by the 
uniform red colour of the fifth abdominal segment {Dallas). Body 
long, 17-20 mill, a very variable species: in some tho spots are largo 
and confluent so aslio make the general appearance of the upper surface 
of the scutellum black, and in others red is the prevailing colour. P. 
nepalensisy Herr. Schaff., if not specifically different, forms a well mark¬ 
ed variety. Obovate, moderately convex; black, shining, finely and 
closely punctured, on the antennse, feet and the underside, bright shin- 
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ing violot: the posterior greater part of the thorax (ezoept two ro}ind 
black spots), a broad transverse band above the middle of the scntellntn 
having forwards four and hindwards three obtuse teeth, and the apical 
margin of the scutellum, saugaineous. In it, the subbasal spots on the 
scutellum are confluent so as to form a black band more or less broad, 
posteriorly dentate; whilst in T. ajffimSf Westwood both the sub-basal 
and sub-apical spots are wanting. Jt*. hardwickii in Dallas* figure, 
forms the mean between these two extremes. 

Reported from India, Nepal, Silhat: the Indian Museum has spe¬ 
cimens from the Khasiya and Naga hills, Sibsagar and Sikkim. 

C3. PtECiLOCORis LATUS, Dallas. 

Pcecilocorie lotus, Dallas, Trans. Ent. Soc. v, p. 101,1.13, f. 4 (1843) ; List Hem. 
i, p. 12 (1861) } Walker, Cat. Het. i, p. 9 (1867). 

Pceeilochroma lata, St&l, En. Horn, iii, p. 12 (1873). 

d", $ , Rounded-ovate, not very convex; above yellow, clouded with 
orange-red, thickly punctured : head violet, shining, thickly and strong¬ 
ly punctured; eyes brown; ocelli red; pronotum thickly punctured, 
somewhat rugose, with the anterior angles, and two large spots on the 
disc, extending to the posterior margin, deep blue-violot: scutellum 
thickly and finely punctured, slightly wrinkled transversely at the base ; 
with a spot in each basal angle, a large, irregular, transverse patch in 
the middle of the base, and a transverse row of four spots of which the 
two intennediato are by miioh the largest, across the disc, behind the 
middle, deep blue-violet; the surface around all the spots clouded with 
orange-red: margins of heraolytra, black : abdomen beneath red, im¬ 
maculate, thickly and finely punctured, and slightly pilose, with a strong 
median furrow at the base: anal apparatus reddish: pectus thickly 
punctured, yellowish, variegated with blackish violet, the prostothium 
pale red, with a violet-black spot at the base of the anterior logs: 
femora testaceous, [sometimes violet-black] their apices with the tibioe 
and tarsi shining violet-black: head beneath yellowish in the middle, 
with its margins violet: antennee black, the two basal joints with a 
violet tinge: rostimm testaceous with the two last joints black, the tip 
reaching the base of the fourth ventral segment. In some the fine 
spots in the middle of the base of the scutellum are confluent but nor¬ 
mally they are as in P. Drurosi, Dallas. Body, long 19-21 mill. 

Reported from China, Assam. The Indian Museum has specimens 
from Assam. The variety with the five spots at the base of the scutel¬ 
lum confluent agrees with P. donovani, Burm. in this particular, and also 
in the absence of the two subapical spots and the length of the rostrum, 
but differs in form and general colouring. 
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64. PffiCiLOcoBis OBNATUS, Dallas. 

Poecilocoria ornatus, Dallas, List Hem. i, p. 15 (1851) } Walker, Cat. Het.i, p, 9 
(1867). 

Pacilochroma ornnta, Stal, En. Hem. iii, p. 12 (1873) : Scott, A. M. N. H. (4 h.) 
sir, p. 2^ (1874). 

Above orange-yellow, finely punctured with black: head rather 
short, the tylaa considerably longer than the juga, with the apex slight* 
ly turned up ; vertex black, with throe rows of golden green punctures 
of which the lateiul are bi'oadest, and include the ocelli; front of head, 
deep red, punctured with violet and green; the apex orange : thorax 
with the anterior and lateral margins and two largo spots on the pos¬ 
terior margin, black, leaving only a nan'ow transverse band and a longi¬ 
tudinal median line, orange; scutellum with fine conflaent black spots 
on the basal lialf, forming a broad, irregular W ; four others aci'oss the 
middle, united in pairs; forming a band interrupted in the middle, and 
two close to the apex ; all the black spots ax*c tinted with violet and 
brassy green; abdomen beneath ochroous, very finely punctured, with a 
largo sti'ongly punctured golden-green spot, on each side of every seg¬ 
ment ; ventral furrow reaching the apex of the fifth segment; pectus 
testaceous, variegated with golden-green : femora of the same colour 
with golden-green reflections ; tibiae brown, slightly metallic ; tai'si pioo- 
ous: rostrum yellowish-brown, with the tip black, reaching the middle 
of the fourth ventral segment: antonuro violet black; basal joint 
orange-black at the tip {Balias). Long 15—15^ mill. 

Reported from N. India, J.apan. 

65. PcKCHiOCOttis DRDBAi:i, Linn. 

Cimex drurm, Linn., Matii. PI. ii, p. 534 (1771): Drury, 111. Ins. i, p. 94, t. 42, 
f. 1 & 5, a, b (1770) ; finlzcr, (leach, i, p. 9.5, t. 10, f. 5 (1776) : Fabr., Sysfc. Enfc. 
p. G97 (1775) : Spec. Ins. ii, p. 339 (1781) j Mant. Jns. ii, p. 281 (1787) ; Ent. Syst. 
iv, p. 83 (1794) ; Gmelin ed. Syst. Nat. i (4), p. 2129 (1788) : Stoll, Punaises, p. 147, 
t. 37, f. 267 (1788). India. 

Te^ra dr-ureei, Fabr. Syst. Rhyng. p. 132 (180.3) ; Bum. Nov. Acta Loop, xvi, 
Suppt. i, p. 287 (1834). 

Scutellera drurwi, Germar, Zeitschr. i (i), p. 135 (1839). 

Paicilocons drurwi, Dallas, Trans. Ent. Soc. v, p. 103, t. 13, f. 6 (1848) | List 
Hem. i, p. 12 (18^1) : Walker, Cat. Hot. i, p. 8 (1807). 

PoBciloch'i'oma druresi, Stal, En. Hem. iii, p. 12 (1873) ; Distant, A. M. N. H. 
(5 8.) iii, p. 44 (1879). 

Scarlet: head and antennse black; antenn© 5-jointed, a little 
longer than the thorax, the two first joints, shortest: thorax convex, 
the lateral margins slightly reflexed, two suboval spots which form an 
obtuse angle with the head and are truncated on the sides, black: 

20 
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flcntellum with two black bands formed of confluent spots [not always 
confluent], tho basal allowing two scai’let spots to be seen, that just below 
the middle, irregularly indented on both sides and two round black 
spots at the apex: hemolytra opaque, membrane fine and with tho 
wings semi-transparent; abdomen beneath scarlet, with an oblong 
black spot at the anus, and four others on each side reaching the margin : 
jiectus, rostrum and logs blue-black (Drury). Long 18 mill. 

Dallas remarks that the normal condition of this species exhibits 
the typical colouring of tho genus : in it the spots on the scutellum are 
arranged,—five basal, of which tho median one is somewhat triangular 
and rather short, the two intormediatQ smallest; two behind these, plaeed 
opposite the intermodial basal ones, a row of four across the disc, rather 
behind the middle and two towards the apex : the seven spots at the base 
are frequently confluent, forming a lai’ge basal patch with three large 
notches in its posterior maigin (as in Druiy’s figure) ; tlie row of spots 
across the disc is also often united to foiun a transverse baud. The 
narrow basal segment of the abdomen and gentjrally the second seg¬ 
ment also, are violet-black; the stigmata of the other segments ai’e 
Bun’ounded by spots of tho same colour which generally occupy tho en¬ 
tire lateral margins of tho segments and thus form a black border to 
the abdomen ; the terminal segment, except tho posterior and lateral 
margins, is black. 

Rej)ortod from Hong-Koug, Silliat, Assam : the Indian Museum 
possesses specimens fi*om Sikkim and Assam. 

G6. P(ECir,OGRis ORSOLETUS, Dallas. 

P<pci7om-i« obsoZefits, Dal las, Trans. But. Soc. v, p. 104 (1848) ; List Hem. i, p. 
la (1851) ; Walker, Cat. Ilet. i, p. 8 (1867). 

a 

d*. Ovate, above bright velvety-red, thickly punetui'ed ; head and 
eyes, black ; ocelli reddish : thorax with tho anterior and lateral margins 
smooth, shining, rather coarsely and irregularly punctured ; two indis¬ 
tinct yellowish patches within the anterior angles, and faint indications 
of two elongated violet spots on the disc : scutellum slightly wrinkled 
transversely at the base, and with indications of eleven violet spots, 
placed five at the base, two behind these, and four in transverse row 
across the middle; the apical portion orange, finely reticulated with 
red; margins of hemelytra bright red, thickly and coarsely punctured: 
abdomen red, shining, with a few scattered punctures, and a faint 
longitudinal furrow at tho base; the basal segment pitchy black, a 
small spot around each of the stigmata, and a large crescent-shaped one, 
on the terminal segment, black: anal apparatus red : pectus violet-black, 
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shining, finely and spai'ingly punctured, a dull space on each side of the 
meso- and meta-stcthium; the antoro-lateral margins and the lateral 
angles red: femora brownish, slightly tinted brassy, their apices, tho 
tibiae and tarsi, brassy black; head beneath shining violet, punctured, 
yellowish at the base : antoniife black, tlio three basal joints tinted with 
violet and brassy, the two apical covered with short greyish hairs; 
rostiTxm pitchy (Dallas). Long, 19 mill. 

Reported from Hong-Kong : I possess specimens from Assam and 
Sikkim. Dr. StS,l united this species with P. drur/si^ and, although 
the indications of spots are arranged in exactly the same manner as in 
P. drurtel, the two gubapical ones are generally w.anting, whilst the red 
colour of the margins of tho hemelytra, the colour of the logs, the pecu¬ 
liar texture of the margins of the thorax, and the clothing of the two 
last joints of the antennae, mark it as a distinct species. In some, be¬ 
neath, the colouring is exactly as in tho ])receding, whilst, in others, the 
pectus and venter ai'e entirely brassy green, and only tho anal apparatus 
and the autci’o-latoral and lateral margins of the pectus arc red. 

67. P(KC1L0C0RIS INTEURUPTUS, WestwOOd. 

Teciocnrin inferruptn, Westwood, Hope, Cat. Horn, i, p. 14 (1837). 

* Scutellera inl^rrnpta, Gcrmar, Zoitsclir. i (i), p. 134 (1839): Herr. Suliilff., Wunz. 
Ins. V, p. 7.3, t. 172, f. 531 (1839). 

Pivcilocoris inferniptus, Dallas, Trans. Ent. Soo. v, p. 102 (1 81'8) : List Dorn, 
i, p. 12 (1851) ; Wallccr, Cat. Hot. i. p. 8 (18G7). 

Pmcilochynma internipta, Stal, Bn. Hem. iii, p. 13 (1873). 

Broadly ovate, rather flat; above brassy black, thickly and finely 
punctured: eyes pale broAvn, ocelli red: pronotum with the posterior 
noargin and a CurVed longitudinal line on each side, within the lateral 
angles, bright [orange] red : scutellum with a narrow, transverse lino 
on tho disc near the middle, interrupted in the middle, and the apical 
margin, bright [orange] red : margins of hemelytra brassy black, of 
the abdomen black, variegated with bright red ; abdomen beneath, black, 
shining, slightly brassy, the bases of 2-5 segments in the middle, and 
a marginal spot on the junction of each segment, red : anal aparatus, 
black, margined with red in the 9 : pectus brassy black, thickly and 
finely punctured : antennas, rostrum and legs, black (Dallas) . Dallas 
remarks that in a long series of this insect there is no indication of dis¬ 
tinct spots, but it is probable that the anterior margin and two spots on 
the disc of the pi*onotum arc black, and that the spots on the scutellum 
are arranged much as in P. hardioickii. Body long 15-19 mill. 

Reported from Nepal, India. Tho Indian Musoum has a specimen. 
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68. PofiCiLOCORis PURPURA8CBNS, Westwood. 

Tectocoris purpumseens, Westwood, Hope, Cat. i, p. 14 (1837), 

Scutellera purpurascenit, Germar, Zeitschr. i. (i), p. 135 (1839). 

Pacitocoriii purpv/i-ascens, Dallas, Trans. Ent. Soc. v, p. 103, t. 13, £. 6 (1848) ; 
List Hem. i, p. 13 (1851): Walker, Cat, Het. i. p. 8 (1867). 

Pcecilocliroma purpurascens, Stal, Eu. Hoin. iii, p, 13 (1873). 

tT, 9 • Ovate ; above variegated with violet and black, thickly and 
strongly punctured : head nearly smooth, shining, slightly wrinkled and 
})uncturcd at the base and the apex ; eyes and ocelli brown ; pronotum 
with a small red spot in the middle of the anterior margin, a correspond¬ 
ing one on the posterior margin and a small streak of the same colour 
on each side towards the lateral angles; scutellum with a small trans¬ 
verse streak on each side before the middle, a smaller longitudinal ono 
towai’ds the apex and an oblique one on each side of this, on the lateral 
margins, bright i-ed : margins of hemelytra violet-black ; abdomen be¬ 
neath slightly wrinkled, shining brassy-green, the margins violet with 
an irregular, transverse, rod streak on each side of the 2-5 segments : 
anal apparatus brassy black: pectus violet and green, shining, finely 
punctured, with a dull black patch on the meso- and meta-stothiura: legs 
violet-black: head beneath violet and green, shining, punctured : an- 
tennso and rostrum, black (Dallas). Dallas observes that the normal 
aiTangemcnt of the spots (indicated by the strong violet tints on various 
parts of the surface) is the same as in P. drurm. Body long 17—10 
mill. 

Reported from Nepal, Sikkim. 

60. PuociLOCORis FULCHER, Dallas. 

l*<fci7ocon8 jpi6Zc;icr, Dallas, Trans. Ent. Soo. v, p. 105, t. 13, f. 7 (1848) : List 
Horn, i, p. 13 (1851): Vollenhoven, Panne Ent. TArch. Indo-Ncgr. i, p. 6, t. 1, f. 2, 
2a, (1863) ; Walker, Cat. Het. i. p. 8 (1867), 

PcBcilochrotna pulchra, Stal, En. Hem. iii, p. 13 (1873). 

d" Ovate, deep velvety purple, closely and finely punctured ; head 
above of a vinaceous purple, below violet and gi’ecn, shining, orange at the 
base, with four longitudinal impressions along the tylus and two oblique 
dotted hollows at the inner side of the eyes, blackish along the margins 
of the lobes : eyes brownish, ocelli small, reddish : 1-2 joints of antennse 
violet, smooth, rest black, pubescent: pronotum broadly margined with 
red laterally and anteriorly, and with a narrow, median longitudinal line 
of the same colour, on the disc, reaching the posterior border : scutel- 
lum deep purple with the base (irregularly), a transverse band across 
the disc before the middle, and a narrow median line uniting those one 
to the other, also a small spot on each side of the latter (sometimes 

> 
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wanting), shining violaceous : margins of the hemolytra brownish pur¬ 
ple : abdomen with a strong furrow at the base, bright red, with a 
violet reflection, smooth, shining, very tincly and moderately punctured; 
a black spot around each of the stigmata and a faint band of the same 
colour across the terminal segment: anal plate red ; pectus purple va¬ 
riegated with violet and greenish tints, shining, thickly and finely punc¬ 
tured, the autcro-lateral margins and latuiul angles, red : femora brassy 
purple ; tibia?, shining violet; tarsi black : rostrum brassy black, basal 
joint pale pinkish violet. Spots as in P. drnnei except that the two 
Bubapical ones are wanting, others easily traced in the violet tints of 
the base, and the broad band across the middle of the scnteUum. 
(Dallas). Body long 18-19 mill. 

Reported from Malabar, Sumatra. 

70. PcECILOCOBlS CIIlLDUliNT, White. 

Tectocoris cliildreni. White, Charlcsworth Mag. N. H. iii, p. 512 (1831)). 

Tectocoris (Pwcilochroma) childrctii, White, Ti'aiis. But. Soc. iii, p. 84, t. 7, f. 1 
(1838). 

PcBcilocoris cliildreni, Dallas, Trans. Brit. Soc. v, p. 106 (1848) ; List Uom. i, p. 
13 (1851) : Walker, Cat. Hot. i, p. 8 (18(57). 

PcBcilochroina childreni, Stal, iii, p. 13 (1873). 

Head (including eyes, antenna?, and rostrum) black, rllstinetly 
margined ; ocelli yellow : thorax and scutellum yellowish-fulvous, the 
former in front black, the black colour extending in a narrow line along 
the slightly raised lateral margin, with four transverse black spots, 
the two dorsal ones larger and rather quadrate : legs green : scutellum 
obtuse, with eleven black spots, three at the ba.se, the median one tri¬ 
angular and largest, two behind those sub-rotundato, four in the middle 
(the two inner largest) and two near the tip : hemolytra black, some¬ 
what shining: body beneath, purplish black, sides of abdomen with 
four transverse yellow lines, sometimes confluent at the base and form¬ 
ing a yellow patch, end of abdomen green (White). Long, 18 j breadth 
of pi;pnotum, 11 mill. 

Reported from Nepal, Sikkim. 

The spots on the scutellum are placed,—three basal, of which the 
median one is lai'ge, triangular and produced on cacih side at the base, 
in such a manner that it appears as though in the normal state there 
would be an additional spot on each side, as in P. drureei ; two behind 
these, a row of four across the disc, rather behind the middle and two 
subapical. Distinguished from P. drwrai by the broad, black anterior 
margin of the pronotum and the black anal plates : from P. hardwickii 
by the margins of all the segments of the abdomen being violet-black 
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and from both, by the presence of four spots on the disc of the pronotum 
and by the entire pectus being violet-black. It is possible that in the 
noimal condition the disc of the abdomen may be yellow or orange 
margined with black (Dallas). 

71. PofiCiLOCORis OBESUS, Dallas. 

Pfecilocoris obesuH, Dallas, List Ilom. i, p. 13 (1851); Walkor, Cot. Het. i, p. 9 
(1867). 

Pwcilochroma oheaa, Stal, En. Hem, iii, p 13 (1873). 

Convex, vaiher short; above bright rod, shining, very finely and 
rather sparingly punctured, with the head, the fore-part of the thorax 
and three or more less distinct spots at the base of the scutellum, brassy 
green : thoi-ax slightly excavated on the anterior margin, the impres¬ 
sion strongly punctured and with a strong impression about the middle 
of each aiitcro-latoral margin: body beneath, antennso and legs bright 
brassy green ; the antero-lateral margins of the pectus and a spot in 
the middle of the abdomen, red: rostrum black, reaching the middle of 
the third segment of the abdomen (Dallas). Body, long 1.31-141- 
mill. 

Reported from Assam, N. India. 

72. PoiciLOCORis RunoENis, Dallas. 

Pacilocoris rufigenia, Dallas, List Ilcm. i, p. 14 (1831) ; Walker, Cat. Hot. i, p. 9 
(1867). 

Pcccilochroma rujigeninf St41, Eii. Hem, iii, p. 13 (1873). 

Above orange-yellow with violet reflections, thickly and finely 
punctured : head purplish red with the base and the whole of the tylus 
black : thorax with the anterior and lateral margins violet and with a 
black spot within each anterior angle : scutellum with a narrow black 
band across tho base and a black triangular spot on each side before the 
middle, touching the lateral margin, its base faintly wrinkled; basal 
angles strongly rugosoly-puuctatc : margins of hemolytra, black : abdo¬ 
men beneath and anal plate reddish orange tinted with violet, smooth, 
shining, very faintly punctured, tho terminal segment violet-black, 
except its margins and a transverse streak of the same colour on each 
side of the rest of the segments, except the basal one ; ventral furrow 
distinct, reaching apex of the fifth segment: breast shining violet, with 
the antero-lateral margins, red: logs biussy black: rostrum black, 
z-caohing the base of the terminal segment of the abdomen : head, be¬ 
neath red ; with the rosti'al canal violet-black : antennm black (Dallas) • 
Long, 19 mill. 

Reported from Assam. 
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73. P(KCiLOCORis ANisosPiiiUS, Walker. 

Pcecilocoris aniKospilm, Walker, Cat. Ilet. i, p. 9 (1867). 

Black: head smooth, with a punctured furrow on each side be¬ 
tween the eyes, and with another on each side in front: thomx bright 
red, with a black spot on each side on the disc and with a smooth 
black baud along tlie anterior margin which is largely punctured : 
pectus with a lanceolate rod streak along each side : scutellum bright 
red, with three bands of black marks : the iirst band of five spots of 
which the median is large and triangular reaching the fore border, the 
inner pair are small and isolated, the outer pair largo and lateral and 
touching the anterior margin ; of the second baud of four black spots, 
the inner pair are largo, the outer pair, small and lateral; the third 
bapd is composed of two black points : abdomen beneath j‘ed, black at 
the base and at the tip (Walker). Rather shorter than P. dives., 
Guerin; differs in the markings on the thorax and scutellum and the 
abdomen benoath has no black spots on each side. Possibly only a 
small variety of P. omalus, Dallas. Long, 1.3 mill. 

Reported from Cachar (Assam). 

Genus Tetkauthia, Dallas. 

List Hem. i, p. 3, 20 (1851) : Stal, Ilmn. Afric. i, p. 33 (18G4) ; Eii. Hem. iii, 
p. 8,13 (1873) ; Mayr, lleiso Nov. Ilcra. p. 12 (1866) : Walker, Cat. Hot. i, p. 18 
(1867). 

Body elongate, sericeous: head rather long, convex, especially 
anteriorly, lateral margins somewhat acute before the middle and 
sinuated, no longitudinal impression near the eyes, tylus longer than 
the jnga : rostrum long, reaching tlie posterior margin of the fourth 
ventral segment, first joint very short, second and fourth about equal 
in length, twice as long as the first, second joint compressed, third 
longest, about equal in length to the first and second taken to¬ 
gether ; aiitennee 4-jointed, second joint about thrice longer than the 
basaj joint which does not reach the apex of the head : posterior angles 
of thorax obtusely rounded, entire anterior margin of the propleura 
obtuse, elevated, posterior margin straight at the angles: scutellum 
rounded at the apex, covering nearly the whole of the hemelytra: 
venter with a long furrow, sides flattish, anteriorly somewhat convex, 
posterior margin of segments straight on both sides, the fun*ow of the 
orifices long, straight or very slightly curved, abruptly produced for¬ 
wards at the apex or emitting forwards a wrinkle or ridge: pectus 
without a furrow for the reception of the rostrum or projecting flaps 
covering the base of the antennae; legs moderate: tarsi 3-jointed, 
second joint shortest (Dallas). 
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74. Tetearthia lineata, Walker. 

Tetrarthia lineata. Walker, Cat. Het. i, p. 18 (1867). 

PerruginouB-red, fusiform, bright-red beneath : four stripes on the 
head and beneath on both sides, five stripes on thorax, of which the 
outer pair are oblique, its anterior and lateral margins, a dot on each 
side of the anterior margin of the scutellum and two oblique streaks 
which converge landward and a broad stripe on each side of pectus, 
emerald-green : antenum pieeous, fourth joint pale yellowish towards 
the base: scutellum with a lutoous dot on each side at two-thirds of the 
length: abdomen beneath with two rows of black spots on each side 
and with a black subapical patch: legs pubescent; tibiee and tarsi 
above and femora towards their tips tinged with green : wings brown : 
costa of the corium purple. Var. ? No emerald-green markings ; head 
bluish-black ; thorax bluish-black in front and on each side : scutellum 
with no lutoous dot: pectus blackish (Walker). Long, 14j mill. 

Reported from Hong-Kong ; variety fi*om Burma; 

75. Tetrarthria vauiegata, Dallas. 

Tetrarthria variegvta, Dallas, List Horn, i, p. 20, t. 1, f. 1 (1851) ; Stal, Ofvors. 
K. V.-A. Forh. p. 61G (1870); En. Hem. iii, p. li (1873). 

Tetrathria manjine-'punctetta, Vollonhovon, Faune Ent. I’Aroh. Indo-Neer. p. 13, 
t. 1, f. 6 a-b (18G3) ; Walker, Gat. llet. iii, p. 508 (18G8). 

Tetrathria qumqaemaculata, A. Dolirn, Stettin Ent. Zoit. xxiv, p. 347 (1863). 

Head black, with some scattered, coarse punctures, the lateral 
margins and two parallel longitudinal lines brassy-groon; eyes pale 
brown; thorax with a large, semicircular brassy green patch on the 
disc, touching the posterior margin, and surrounded by a broad dull red 
band which runs from one posterior angle to the other; four spots on 
the disc, near the posterior margin, of which the two intermediate are 
largest, and the anterior and lateral margins black: scutellum brassy 
green in the middle, the margins dull red, punctured and thickly 
clothed with fine golden hairs, with a large black patch in the middle 
of the base, two small spots of the same colour immediately behind this, 
and two large ones on the lateral margins immediately behind the mid¬ 
dle ; a large T-shaped black patch occupies the disc of the scutellum, 
formed by a transverse band, before the middle, and a median longitu¬ 
dinal one which reaches neaidy to the apex, and is furcate posteriorly : 
abdomen beneath red, with broad black margins : rostrum red: legs 
black with the basal half of fho femora bright red : antennas black with 
the bsisal joint reddish and a pale band near the base of the fourth joint 
(Dallas). Varies in having the scutellum and thorax rufous-testace¬ 
ous : anal segment in c? truncate at apex; finely erosnlous and in the 
middle with a somewhat prominent tooth. Long, 16| mill. 
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Walker remarked that T. margine-punctata^ VolL was probably only 
a variety of T. variegata, Dallas ; and it is now recognized os such. The 
type of this variety has the borders of the body above and the entire 
body below covered with a grey villosity ; head a little ptinctax*ed, with 
a glossy chooolate>brown line in the middle ; two longitudinal lines and 
the border of the eyes, golden-green; antennee pale brown, pubescent ; 
base of fourth joint whitish: eyes brown, ocelli yellow: pronotum 
punctured, with a row of deep dots on the anterior border, preceding a 
transverse glossy space which is of a chocolate brown, the border being 
golden-green: disc of pronotum and scutellnm purplish black with se¬ 
veral obscure metallic-blue lines: border surrounded by a row of yellow 
triangular patches : body beneath yellow with some golden-green lines 
on the head and pectus ; ventral borders marbled with brown ; 5th and 
6th segments altogether brown; rostrum pale yellow, with the tip 
obscure: coxes and half of femora of a pale yellow, other half deep 
brown : tibies and tarsi, yellowish brown. Long, 15 mill. A Silhat 
specimen is paler and has the border of the scutellum interrupted at the 
tip. 

Reported fj^m Phillipines, Java, Tondano, Celebes, Silhat. The 
Indian Museum possesses specimens from Sibs&gar (Assam). 

Genus Scutelleua, Lamarck. 

Syat. p. 293 (1801): Dallas, List Hem. i, p. 4, 18 (1851): Walker, Oat. Het, 
i, p. 15 (1867): Stal, Hem. Afric. i, p. 33 (1864) ; En. Hem. iii, p. 9, 14 (1873) : 
Mayr, Eeise Nov. Hem, p. 17 (1866). Inolados Calliphara, Am. & Serv. Hist. 
Nat. Ins. Hem. p. 30 (1843), neo Oermar. 

Body subserioeous or pilosulous, very oblong : head triangular, ob¬ 
tuse, sloped : rostrum extending beyond the second ventral segment: 
antennes 5-jointed, second joint not or only a littlo shorter than the first, 
fourth the longest*: pronotum with a transverse linear impression be¬ 
fore the middle, generally strongly punctured, the base distinctly trun¬ 
cated, posterior angles distinct, posterior margin of propleura generally 
distinctly sinuated at the angles, anterior margin obtuse, thickened, 
slightly amplified near the prosternura : meso-stemum furrowed : 

venter furrowed beyond the middle ; the furrow of the orifices very 
long, gradually curved forwai’ds towards the apex, the part of the me¬ 
tapleura situate before the furrow, smooth, shining : feet rather long. 

76. ScuTELLEBA NOBiLis, Fabricius. 

Cimex nohilis, Fabr. (neo Linn.), Syst. Bnt. p. 697 (1776) ; Spec. Ins. ii, p. 338 
(1781); Mant. Ins. ii, p. 280 (1787) ; Ent. Syst. iv, p. 80 (1794) : Gmelin, ed. Sysfc. 
Nat. i (4) p. 2128 (1788); Panzer in Voet, Col. iv, p. iii, t. 47, f. 1 (1798) j WoUf, lo. 
Oim. ii, p. 49, t. 6, f. 46 o-d, (1801) : Stoll, Pnnaises, p. 8, t. 1, f. 1 j p. 18, t. 2, f. 7, 
and p. 20, t. 4, f. 22, 23 (1788). 

21 
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Tetyra nobilis, Fabr., Syst. Rhyng. p. 129 (1808). 

Tectocoria nohilia, Hahn, Wanz. Ina. iii, p, 24, t. 81, f. 247 (1885). 

Tectocoria perplexa, Westwood, Hopo, Cat. Hem. 1, p. 4 and 15 (1887). 

Calliphara nohilia, Germar, Zeitschr. i, (i) p. 124 (1839): Am. & Sery. Hist. 
Nat. Ins. H5m. p. 80 (1843). 

Scutellera nohilia, Lam. Hist. Nat. iii, p. 491 (1816) : Bnrm. Handb. ii, (i) p. 395 
(1835); Blanchard, Hist. Nat. Ins. iii, p. 158, H^m. t. 8, f. 3 (1840); Dallas, List 
Hem. i, p. 18 (1851) ; Walker, Oat. Het. i, p. 15 (1867) ; Vollenhoren, Fanne Ent. 
I'Aroh. Indo-Ncer. p. 11 (1863); St»l, En. Hem. iii, p. 14 (1873) ; Distant, A. M. 
N. H. (5 s.) iii, p. 44 (1879). 

Oblong; cjBrulean-golden, spotted black: beneath rnfous, with 
lateral bands shining bine and gold (0. nohilis, Fabr.). 

Light motallio green, varying to deep blue or even purple: body 
above and beneath and legs covered with a fine greyish pubescence 
more abundant on the head and anterior part of pronotum, abdomen 
and legs : eyes brown, ocelli rod : rostrum reddish or brown: first joint 
of antonnoB reddish brown, rest black : pronotum with a deep transverse 
groove anteriorly, a row of excavated points on anterior margin, lateral 
margins reddish brown, three irregular spots towards anterior margin, 
a median longitudinal lino, a spot on each side thereof and on the 
humeral angles, black : scutollum with a median longitudinal line reach¬ 
ing to about the middle and three spots on each side thereof, black, a 
smaller sublatoral spot on each side between the second and third pairs, 
sometimes also a sublateral spot between the first and second pairs, and 
sometimes all or some are more or less obsolete: body beneath red with 
a purplish tint; head beneath, patches on pectus, and oblique transverse 
bands on abdominal segments, interrupted in the middle and not reach¬ 
ing the margins, golden blue or green : coxes and femora red, tips of 
femora, tibiea and tarsi deep metallic violet. Varies much in size from 
14 to 21 mill. 

Var. :—Head green with three black spots ; first joint of the an- 
tennea black not red : lateral margins of pronotum without a red limbus, 
first third green, rest blue with traces of five black spots ; scutellum 
blue with ten black spots: abdomen beneath golden green, sbming, 
with a large orange yellow patch on the disc, margin orange, crenulated 
black : anal plate green (VolL). 

Reported from Bengal, Pondicheri, Assam (Silhat, Cachar), Burma, 
Punjab, India, Siam. The Indian Museum possesses specimens from N. 
India, S. India, Karachi, Sikkim, Assam, and Calcutta. 

77. ScuTELLBRA PASCiATA, Panzer. 

Cimex faaciatua. Panzer, in Voet, Col. iv, p. 108, t. 46, f. 2 (1798) : Stoll, 
PunaiBOS, p. 188, t. 86, f. 251; var. p. 84; t. 7, f. 49 (1788). 
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Teetocoria nepalensis, Westwood, Hope, Cat. Hem. 1. p. 14 (1837)• 

Calliphara nepalensis, Germar, Zeitschr. i (i) p. 125 (1839), 

CMiphara amethystina, Germar, Zeitsohr. i (i) p. 124 (1839). 

ScvUellera amethystina, Yollenhovon, Fauue Eat. I'Aroh. Iudo«Neer, i, p, 12 
(1868) : Walker, Cat. Het. iii, p. 507 (18G8). 

CalUdea lanius, Stal, Ofvers. K. Y.-A. Fork. p. 231 (1854). 

Sewtellera lanius, Stil, 1. c. p. 51 (1856): Walker, I. o. i, p. 16 (1867). 

Scutellera fasciata, Dallas, List Horn, i, p. 19 (1851); Walker, 1. o.i, p. 15 
(1867) ; Stil, En. Hem. iii, p. 14 (1873). 

Body fusiform ; pilose on the head ; first third of pronotnm, body 
beneath and feet, purple: head wrinkled only on the margins, beneath 
and two first joints of tho antennoa, violet: eyes brown, ocelli red : 
rostrum, half rod, rest black : pronotnm deeply grooved and with a row 
of excavations on the anterior margin, lateral margins greenish or 
golden; two spots at the anterior angles and four near tho base brown 
or blackish : scutellum with throe bands, often interrupted (especially 
the first), and two small lateral and one large median spot of the same 
colour, all of them are sometimes more or loss obsolete : body beneath 
red, pectus with several violet spots, venter with two rows of oblique 
spots, alternately violet and golden : stigmata black : coxoe and femora 
red: tips of femoi’a, tibia) and tarsi, deep violet. (S. amethystina, 
Voll.). Body long 18-20 mill. 

Westwood describes his T. nepalensis as cearuloan-greon, clypeus 
golden, head with a median line and two oblique spots between the 
eyes, black; sides of thorax golden-yellow ; dorsum with three inter¬ 
rupted longitudinal lateral lines ; scutellum with two round spots at the 
base, a broad waved band before the middle, two round lateral spots 
and two others much larger and confluent beyond the middle, and the 
apex, black. Long 19 mill. Stil makes his S. lanius from Java a 
variety marked by its greater size, more robust, subsangnineous above, 
slightly shining violaceous, spots unicolorous without the violaceous 
tinge. Long, 22 ; broad 9 mill. 

Reported from Java, Borneo, Malacca, China, Burma, Assamf 
Nepil* Sikkim. 

Genus Beachyaulax, St&l. 

Ofvers. K. Y.-A. F6rh. p. 616 (1870); En, Hem. iii, p. 9, 14 (1873). 

Body very oblong, above slightly, beneath very convex, briefly 
pilose, shining; head triangular, somewhat convex, sides very convex 
before the eyes, lateral margins sinuate towards the base, rounded to¬ 
wards the apex; buccules continuing through it, slightly elevated; 
ocelli twice more distant from each other than from the eyes ; rostrum 
extending to somewhat behind the last coxes: antennas shorter by half 
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than the body, first and second joints short, the latter extending to the 
apex of the head and a little shorter than the first, third somewhat 
longer than the two basal together, fourth and fifth longer than the 
rest, fourth especially compressed, dilated: thorax sexangular, anteriorly 
truncated, distinctly transversely impressed before the middle, ante¬ 
rior lateral margins, obtusely sinuated, obtuse : scutellum covering the 
entire abdomen: prostethium triangularly impressed, margins of im¬ 
pression elevated, subdilated: mesostethium obtusely sulcate: odori¬ 
ferous apertures continued outwards in an elongated furrow, slightly 
carved and abruptly abbreviated : sides of venter veiy convex, incisures 
gradually curved second segment broadly sulcate in the middle: feet 
nxoderate, tibias distinctly sulcate above. Differs from Scutelleraf Lam. 
in having the furrow of the odoriferous apertures shorter, less curved, 
and the venter furrowed only at the base (8tdl). 

78. Bracuyaulax oulonga, Westwood. 

Tectocori* oblonga, Westwood, Hope, Cat. i, p. 14 (1837). 

Calliphara oblonga, Germar, Zeitsohr. i (i) p. 129 (1839). 

Scutellera oblonga, Dallas, List Hem. i, p. 19 (1851) ; Walker, Cat. Het. i, p. 
IB (1867). 

Brachyaulaai oblonga, Stal, En. Hem. iii, p. 14 (1873) ; Distant, A. M. N. H. 
(B B.) iii, p. 44 (1879). 

Ovate-oblong, metallic bluish-green; head with three spots be¬ 
tween the eyes ; thorax with six, three by throe, the posterior larger ; 
scutellum with three small basal, two larger rounded, two lateral small, 
two behind the middle, rounded, large, and one sub-apical spot, or ten 
in all: body beneath cosrulean-groou, base of the abdomen in the mid¬ 
dle and the sides irregularly fulvous; antennee black, feet green 
(Westw.). Body long, 13^ mill. 

Reported from Java, Assam, China. The Indian Museum has a 
specimen from Assam which differs from the typo in having the large 
median spots on the scutellum confiuent, forming two waved transverse 
bands (Dist.) and in some these are connected by a median, longitudinal 
arrow-shaped mark. 


' Genus Calliphara, Germar. 

Calliphara, pt, Germar, Zeitsohr. i (i) p. 122 (1839): Stil, En. Hem. iii, p. 9, 16 
(1873). Inoludes Calliphara, BtAl, Hem. Afrio. i, p. 34 (1864) and Lamprophara, 
L c. p. 34 (1864). 

St&l distributes the species belonging to this genus amongst the 
subgenera Lamprophara, OalUphara and Ohrysopheura to none of which 
does he assign the only species recorded from India. The third joint 
of the antennas is over twice as long as the second: rostmm r ea ching 
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at least the middle of the second ventral segment: the ventral segments 
(at least the last and the pennltimate) furnished at the apical angles 
with a small tooth or spine which is sometimes covered by the hemely- 
tra and then with difficulty distinguished: the scutollum does not 
cover the exterior margin of the oonnexivum (8tdl). 

79. Calliphaba obscdba, Westwood. 

Tectoeoria obacura, Westwood, Hope, Cat. i, p. 14 (1887). 

Calliphara obacura, Sttl, £u. Hem. iii, p. 18 (1873). 

Head and pronotum black-ccerulean ; the latter with three posterior 
spots ; scutellum green, with seven spots (two, tw'o subcondnent, two 
rounded beyond the middle, and one small, subapical) ; body beneath, 
black-ooemilean, venter* green, with black lateral spots ; femora lutcous 
at the base. Body, long 17| millims. 

Reported from Nepil. StSl inquires ‘ an potius Insulse Philippinm.’ 

80. Calliphaba nobilis, Linnesus. 

Cimex nobilis, Linn., Cent. Ins. i, p. 17 (1703) ; Amaen. Ac. vi, p. 400 (1763). 

Cimex puatulatua. Panzer in Voet, Coll, iv, p. Ill, t. 47, f. 11 (1798). 

Scutellera Buquetii, Ga4rin, Yoy. Coq. Ins. ii (2), p. 159, 162 (1880). 

Callidea nobilis, Dallas, List Hem. i, p. 25 (1851) ; Walker, Cat. Het. i, p. 32 
(1867). 

Calliphara buquetii, Stal, Berlin Ent. Zeitsolir. x, p. 153 (1866); Of vers. K 
V.-A, P8rh. p. 618 (1870). 

Calliphara nobilis, StII, En. Hem. iii, p. 17 (1878). 

Above light green, shining, in some specimens with violet reflections : 
head rather small, triangular ; eyes brown very prominent; in the mid¬ 
dle, a small smooth green elevation, a little dilated hindward and bound¬ 
ed by two small grooves : antenuee in c?, nearly half the length of the 
head, in ? a little shorter, black, with the joints flattened : thorax al¬ 
most straight or only a little emarginate on the sides, punctured ; on 
each side in front an impression, black at the bottom, placed obliquely, 
and four small round black spots, a little beyond the middle ; in some 
speciipens there is an oblong red spot between the two anterior im¬ 
pressions, in others there are only two spots on the sides: scutellum 
slightly grooved at the base, much punctured, with a longitudinal lino 
in the middle having no punctures and feebly marked; three small, 
round, black spots on each side, and a smaller in the middle and near the 
tip: tborax beneath, red, with large green spots, confluent on the 
sides; margin red, partly visible above : abdomen vermillion, sides 
broadly bordered green and on their external margin are four large 
black dots, and inwards four black patches less well defined, the extreme 
external margin is red: rostrum black, red at the base: femora rod, 
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tips partly green; tibiae and tarsi deep green {8. huquetii, Guerin). 
Long, 16—17 ; broad, 8—8| mill, at base of scutellnm. 

Reported from Philippines, Java, Timor, China, Burma. 

Genus Ghrysocobis, Hahn. 

Wauz. Ins. ii, p. 38 (1834); White, Trans. Ent. Soc. iii, p. 86 ( 1841-43) ; St&I, 
Hem. Afiio. i, p. 34 (1864); En. Hem. iii, p. 9, 18 (1873). 

Includes Callidea, Am. & Serv. (nec Burm.), Hist. Nat. Ins. H^m. p. 81 
(1848); pt. Dallas, List Hem. i, p. 22 (1860) ; Walker, Gat. Het. i, p. 26 (1867) :— 
Eucorysses, Am. & Serv., 1. c. p. 31 (1843) ; Stkl, Hem. Afric. i, p. 34 (1864); Mayr, 
Beise Nov. Hem. p. 18 (1866):— Qalostha, Am. & Serv., 1. c. p. 32 (1843):— 
Cosmocoria, Stal, Hem. Afric. i, p. 34 (1864) j Mayr, Eeise Nov. Hem. p. 18 (1866). 

St&l distributes the species belonging to this genus amongst the 
subgenora Nucorysses, CosmocoriSf and Ghrysoooris, all of which are repre¬ 
sented in India. Differs from GalUphara in having the scutellum co¬ 
vering the whole connexivum, except the basal part. Body above 
glabrous : the third joint of the autennee at least twice as long as the 
second ; the three last joints of the rostrum unequal in length; lateral 
margins of the head neither carinated nor reflexed, anterior margin o f 
the prostethium not callous behind the eyos, obtuso : meso-sternum, at 
least anteriorly, somowhat sulcated, the furrow generally slightly 
carinated on both sides : posterior margin of tho propleui-a distinctly 
sinuated at the posterior angles : the ventral segments, at least the last 
or the penultimate, furnished at tho apical angles with a small tooth, 
often covered by tho hemelytra and then difficult to distinguish. 

Subg. Eocoeysses, Am. & Serv. 

Head somowhat large, not much inclined, sides not deeply sinuated: 
anterior lateral margins of pi'onotum straight or somewhat so: basal 
part of the scutellum not, or but very obsoletely, elevated: entire tibias 
above furrowed: sixth ventral segment in 9, as ffir as known, obtusely 
or very obtusely angulatoly prominulous in the middle of the apex. 

81. Oheysocoeis grandis, Thunberg, St&l. *• 

Eucoryasea grandia, St&l, Berlin Ent. Zeitschr. z, p. 164 (1866). 

Chryaocoria (Eucoryaaea) grandia, St&l, Bn. Hem. iii, p. 18, (1878) : Soott, A. M. 
N. H. (4 8.) ziv, p. 289 (1874) : Distant, 1. c. (5 8.) iii, p. 44 (1879) ; J. A. S. Ben. 
xlvui, (2) p. 87, (1879). 

Var. a :—Cimex grandia, Thunberg, Nov. Ins. Spec. p. 31, t. 2, f. 46 (1783) : 
Gmelin, ed. Syst. Nat. i (4), p. 2133 (1788). 

Calliphara grandia, Germor, Zeitschr. i (1), p. 128 (1839). 

Callidea grandia, Dallas, List Hem. i, p. 28 (1851): Yollenhoveu, Fanne Ent: 
I’Aroh. Indo-Neorl. p. 18 (1863) : Walker, Out. Het. i, p. 32 (1867). 

Eucoryaaea aaperbua, Uhler, Proc. Ac. Nat. Soi. Phil. p. 221 (1860). 
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CaZlidea disHnguenda, Uhler, 1. o. p. 286 (1861). 

Var. 6 :— Cimeat baro, Fabr., Bnt. Syst. Snppt. p. 628 (1798). 

Tetyra baro, Fabr., Sygt. Ehyng. p. 129 (1803) ; Schibdfce in Krflyer’s Nat. 
Tidaakr. iv, p. 279 (1842). 

OalUphara baro, Gormar, Zeitschr. i (1) p. 127 (1839). 

Gcdlidea baro, Dallas, List Hem. i, p. 22 (1851): Walker, Cat. Het. i, p. 26 
(1867). 

Tetrarthia tetraspila. Walker, 1. c. i, p. 19 (1867). 

Var. c.;— Eucorysaes pallena, Am. & Serr. Hist. Nat. Tns. H4ra. p. 31, t. 1, f. 4 

(1843). 

Callidea baro, Vollenhoven, 1. c. p. 17 (1863). 

Head and spots on pectus at the coxae, flavescent, the head some¬ 
times shining purplish, median streak and basal intraocular pai't, black : 
rostrum reaching the middle of the third ventral segment. 

Var. o. Large, elongate, tumid, glossy, violet beneath, sanguineous 
above with blank spots : head blue with the median lino and antennre 
black: pronotum sanguineous, much swollen, the anterior margin 
fringed with violet, at the base, black: a dot on each side behind the 
anterior angle and a large spot on the disc, black : scutollum sanguine' 
ous, the black of the pronotum appears to extend over the base; five 
black spots on.the scutellum one rounded on the median line near the 
base, two others costal appearing like a band interrupted in the middle, 
another forms a band abbreviated on two sides and the fifth is near the 
anal margin ; a sanguineous spot sometimes occurs in the middle of the 
venter: feet black (Cimex grandis, Thunb.). Body long, 25 mill. 

Var. a. $ , sec. St81:—Black, thorax, scutellum, spots on pectus at 
COX80 and transverse median spot on 4—5 ventral segments, yellow- 
testaceous : margins of thorax and of scutellum shining-violaceous; 
entire narrow margin, discoidal spot and lateral angles of thorax, basal 
limbus, spot near base, lateral transverse spot on both sides before mid¬ 
dle, abbreviated * band behind middle and obsolete subapical spot on 
scutellum, black : spot on basal angles of ventral segments, yellow- 
testaceous, much tinted violaceous. 

Var. 6.:—Body large : head pale; antonnoa, median line and 
margin black-cyaneous : thorax pale, shining, with a large ovate spot 
reaching anterior margin, cyaneons: scutellum largo, smooth, pale, 
shining, with three cyaneous-black spots, the median one cordate: pectus 
oyaneous: abdomen pale with cyaneous bands: feet cyaneous {Cimex 
taro, Fabr.) StSl describes this variety as flavescent or yellow-testace¬ 
ous : antennas, rostrum, anterior spot on thorax, basal limbus and three 
spots before middle of scutellum, pectus, lateral posterior band on seg¬ 
ments, basal streak and apical spot on venter and the feet, black : six 
spots on the pectus, three at the coxae and three at the lateral margins, 
flavescent. 
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Var, 6.;— cf. Pale yellowish, shining above : head with a median 
longitudinal line and its posterior part, shining black: lateral margins 
of the pronotnm slightly sinuate in the middle, a patch of shiningblack 
rounded hindwards, touching the anterior margin : two oblong, black, 
transverse patches on the disc of the scutellum, its base having on 
each side a similar black spot; body beneath shining black-bluish with 
transverse lateral bands of a pale shining yellow which unite on the 
two penultimate ventral segments : anal plate pale shining yellow, feet 
black metallic-bluish: antennee black (N. pallenSf Am. & Serv.). 
Long, 25 mill. 

All these varieties occur in India and are represented in the Indian 
museum collection. Reported from Japan, China, Siam, Assam, 
(Silhat), Bengal, Tenasserim, Java. 

82. Chrysocorts iris, Oermar. 

Oalliphara iris, Germar, Zoitschr. i (i), p. 128 (1839): Herr. Scb&fll., Wanz. Ins. 
V, p. 80, t. 171, f. 626 (1839). Bintam. 

Callidea seamaculata, Dallas (uec Leach), List Hem. i, p. 23 (1851); Yollen., 
Fanne Ent. I’Arch. Indo-Ncerl., p. 18, t. 1, f. 7 (1863): Walker, Cat. Het. i, p. 31 
(1867). Java. 

Chrysocoris (EucorysnesJ iris, Stal, Bu. Hem. iii, p. 19 (1873). * 

Purpurascent, shining violaceous: antenn® and feet black, three 
spots on thoi'ax also its posterior margin, and six spots on scutellum, 
black (Oermar). Schaffer observes that in the example figured by him 
the ground colour appears to be brown, lighter posteriorly ; head, 
thorax and base of scutellum of a rich violet with rosy red, turning to 
green on the sides of the thorax and scutellum: feet and antenn® 
darker. His figure shows anterior and posterior margins of thorax 
black, a median longitudinal streak proceeding from the anterior margin 
and posteriorly behind the middle .confluent with a "short transverse, 
streak, black: four spots on scutellum joining an arcuate interrupted 
transverse band before the middle, and two larger oblong transverse 
spots behind the middle. Long, 24 mill. It is like O. sexmaculatuSf 
Leach, but differs in its smaller size, body (especially the head) purpu- 
rascent-flavescent, smooth head and shorter rostrum which somewhat 
reaches the apex of the third ventral segment. 

Body above purple with silvery blue reflections : head transversely 
wrinkled at the apex, vortex of a bronzed blackish green; eyes brown, 
ooelH brown-yellowish : beneath, the sheath of the rostrum of a metallic 
green, labrum yellow: antenn® black, second joint one-sixth of the 
following: thorax punctured, most strongly in the middle of the ante¬ 
rior margin which is of a bronzed green and on the disc, the space be¬ 
tween these two is smooth ; a oordiforra spot on the disc, an abbreviated 
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band along the posterior border and tv7o small spots at the lateral 
fmgles, black, those angles slightly, acuminate: scutellum punctured, 
more strongly at the anterior angle, basal elevation smooth: two 
bronzed-black spots behind the basal elevation, a black spot at each 
anterior angle, another pair much larger, almost quadrate behind these 
near the lateral margin, and a transvei’se band interrupted in the mid¬ 
dle, black; hemelytra black, with the costal margin purple; peotus 
varied with green, black and rod : venter rod with purple margins ; a 
large basal spot, a smaller anal spot, an oblique stria on the sides, shin¬ 
ing black : feet metallic black, pubescent(0. Voll.). Body 

long, 24) mill. 

Reported from Java, Bintam, Singapore, Tenasserim. 

Subg. CosMocoBis, Stai. 

Head somewhat large, not much inclined ; pronotum with the ante¬ 
rior lateral margins more or less distinctly sinuated in the middle, fur¬ 
nished in the d* anteriorly with a. rather deep triangular impression, 
scutellum transversely elevated at the base : tibise above towards the 
apex somewhat flat or furrowed. 

83. Chrtsocoeis coxalis, St&l. 

Callidea coxaZin, Stil, A. S. E. P. (4 a.) iv, p. 47 (1864): Walker, Cat. Het. i, 
p. 28 (1867). Tringany. 

C. (OogmocoiHs) coxalis, Stal, En. Hem. iii, p. 19 (1873). 

$ Brassy-green, shining, feet more obscure, of the colour of steel: 
antenuse and rostrum black ; a small spot towards the ocelli and a me¬ 
dian stripe on the head, five spots on the pronotum and eight on the 
scutellum, subviolaceous-black; disc brassy-black varying in breadth : 
coxee, trochanters and base of femora sordid yellow-whitish. Head 
moderate, distinctly sinuate before the eyes : second joint of antennas one- 
third shorter than basal, the fourth (in d* at least) dilated, furrowed ; 
pronotum sparingly and finely punctured, disc before the middle a little 
more distinctly punctured; antero-latora! margins very slightly sinuate, 
narrowly and distinctly reflexed, with two anterior transverse spots, one 
orbicular on each side at the lateral angles, and three large median 
elongate reaching the base, the median one in the form of a continued 
stripe, the other two extended forwards beyond the middle of the pro¬ 
notum : scutellum as broad as the abdomen, not so densely punctured, 
slightly transversely elevated at the base, there smooth, with eight 
spots, the subbasal median one formed like the letter J, the rest, trans¬ 
verse, large : sixth ventral segment in 9, posteriorly obtusely sinuate 
(Stdl). Long, 13-15; breadth of pronotum, 7-8 mill. 

Reported from Singapore, Tringani, Tenasserim (?). 

22 
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Subg. Ghbtsocobis, Habn. 

Head somewhat small, bending much forwards, sides generally 
strongly sinnated : thorax in cf withont an anterior tnangfular impreS” 
sion: basal part of the scntollum not or only slightly elevated: tibire 
above towards the apex flat or furrowed. StSl still farther divides this 
subgenns into the sections Chlorolampra including 0. germari^ Each.; 
Ghlorochrysa, including C. stoc&erus, Linn, and Chrysocoris including G. 
dilaticolliSf Germar. 

As the species of this subgenns arc not readily distinguishable I 
adopt the following scheme partly from St&l (Hem. Fabr. i, p. 11) as 
some help to identification :— 

1- 2. Venter without any flavoscent spot or mark.— 0. atriventris, 
mihi. 

2- 1. Venter with disc, at least, flavescent. 

3- 17. Lateral margins of pronotum straight or nearly so. 

4- 16. Pronotum posteriorly with a single black spot in the middle, 
sometimes wanting, the antero-lateral margins entirely or nearly en¬ 
tirely reflexed. 

5- 9. Disc of venter flavescent, with four long rays occupying the 
apical part of the segments, terminated anteriorly inwards by a black 
transverse spot that roaches the base of the segments and is remote 
from the black-irised spiracnla. 

6- 8. Vential limbus coerulean or brassy-green: posterior margin 
of pro- and meso-stethium concolorous: femora flavescent beyond the 
middle. 

7- 8. Pronotum with ten black or black-ccerulean spots.— G. elatus^ 

sm. 

8- 6. Ventral limbus, rufescent or purplish, rarely flavescent and 
purple: posterior margin of parts of pectus, flavescent; femora beyond 
the middle, miniaceous.— G. patriciusy Pabr. 

9- 5. Almost entire venter or a veiy great part of the disc flaves¬ 
cent, with on both sides short rays that occupy the base and the apex of 
the segments and are not terminated by a transverse black spot r'scutel 
lum typically with the apex black or obscurely violaceous, no sub-apical 
rounded spot. 

10- 8. Posterior black spots on the pronotum remote from the 
base, rather small; ventral limbus brassy-green, or coerulean, or pur¬ 
plish-violaceous. 

11- 12. Pronotum with 5 or 7 black spots, that on the lateral 
angles very small or wanting : femora beyond the middle, flavescent.— 
0. pwrpurmsy Westw. G. viridiSy mihi. 

12- 11. Pronotum with 7 or 8 black spots, the anterior median one 
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sometimes wanting, 3 large median posterior spots, reaching the base.—- 
0. stoUi, WolfF. 

13- 12. Spots larger and broader, oolonr more purplish above.—(7. 
porphyHoolus, Walk. 

14- 12. Pectus without flavcscent spots and lines.—(7. omatuSy 
Dallas. 

lt'^-12. Scutellum broadly orange at the apex.—O', andatnanensis, 
mihi. 

16-4. Pronotum with 11 black spots and posteriorly in the mid¬ 
dle with 2 oblong spots, antero-lateral margins somewhat acute poste¬ 
riorly, and a little reflexed.— C. marginellus» Westw.; O. pulchellusy 
Weatw. 

17»3. Lateral margins of anterior part of the thoi-ax, depressed, 
flat, rounded.—0. egues, Fabr. j C. dilattcollisy Guerin. 

84. Chrtsocoris atriventris, Atkinson. 

Proo. A. S. B. p. 11, (1887). 

Closely allied to C. hypomeleena, Voll. from Borneo, differs in the 
markings on the thorax and in the entire venter being almost wholly 
deep black. Brassy-green, irrorated golden, shining, closely punc¬ 
tured : head beneath and feet lighter brassy-green, very shining: venter 
deep black, smooth, slightly shining. Head much inclined, obtusely 
triangular, rounded at the apex; except the tylus, irrorated golden: 
eyes, ocelli, antennse and rostrum, black; 3-5 joints of antennas so me- 
what flattened ; rostrum reaching almost the apex of the second ventral 
segment, extremity of tip brownish: thorax with throe black spots 
towards the anterior margin, the lateral subovate-oblong, transverse, 
impressed, smoothish, the median irregularly triangular, smallest; to¬ 
wards the posterior margin three larger spots, of which the lateral oblong, 
longitudinal, and the median obtusely triangular, smallest; lateral 
margins reflexed, a very small black spot on the slightly prominulous 
posterior angles: scutellum with the basal elevation smooth, shining, 
and wtth seven black spots ; on each side three lateral, of which the two 
first are ovate-oblong, transverse, and the third is somewhat rounded 
posteriorly, also one subbasal median, obtusoly-triangular, having its 
apex pointing hindwards. Head beneath and pectus very bright, shining, 
brassy-green; antennse black: entire venter intensely black, smooth, 
slightly shining; barely traces, under the microscope in the sun, of a 
slightly purplish Umbus and a slightly brassy-green margin to the 
stigmata: feet blackish, femora tinted brassy-green towards the apex; 
tibifis finely ciliated, externally of a blue-steel colour. Long 14; breadth 

of pronotum, 8 mill. 

Example from Delhi. 
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85. CHBTSOOOBfS ELATUBy St&l. 

Callidea Stockerus, Germor, Zeitschr. i (i) p. 114 (1839), exol. Bjn. 

Ohrysocoria eiatue, St&l, Horn. Fabr. i, p. 11 (1868); Ea. Hem. iii, p. 20 (1873). 

Thorax with ten bluish-black or black spots: discoidal spot on 
scutellum narrow, linear or somewhat so; disc of venter flavescent with 
four long rays, occupying the apex of the segments and terminated 
anteriorly inwards by a black transverse spot that reaches the base and 
apex of the segments, remote from the black-cinctured spiraculan, 
ventral limbus ccerulean or brassy-black ; posterior margin of pro- and 
meta-stethium concolorous; femora flavescent beyond the middle. 

Beported from India. 


86. Cheysocobis, Fabricius. 

Cimex patriciua, Fabr., Ent. Syst. Snppt. p. 527 (1798) j Stoll, Funaisos, p. 125, 
t. 32, f. 222A (1788). 

Tetyra patricia, Fabr., Syet. Rhyng. p. 131 (1803); Schiddte in KrSyer’e Nat. 
Tidsskr. iv, p. 286 (1842). 

Scufellera patriciua, Gaerin, Voy. La Coqaille, Ins. p. 169 (1830). 

Callidea hengalenaia, Westwood, Hope, Cat. Hem. i, p. 16 (1837); Germar, 
Zeitschr. i (i), p. 118, (1839); Dallas, List Horn, i, p. 28 (1861): Walker, Cat. Hot. 
i, p. 27 (1867). 

Callidea haailica, Germar, Zeitschr. i (i), p. 117 (1889) : Walker, 1. c. i, p. 28 
(1867). 

Callidea patricia, Germar, 1. c. p. 121 (1839); Walker, 1. c. i, p. 2 8 (1867). 

0. (ChryaocoriaJ patriciua, Stal, Hem. Fabr. i, p. 11 (1868) ; En. Hem. iii, p. 20 
(1873). 

Oblong, one-third the size of S. nobilis : head, thorax and scu¬ 
tellum ccerulean blue : head shining, with a dorsal line and a spot on 
eaoh side at the base, black : thorax with a dorsal line and four spots on 
each side, black: scutellum largo, with nine spots aijranged 3, 3, 2, 1, 
black : body flavescent, marginal bands ccerulean, and the margin of the 
abdomen, red : feet black, femora rufous (Fabr.). Dark greenish-blue ; 
pronotum with seven spots, scutellum with eight large black spots; 
femora rufous, apex and tibi® green; trochanters whitish; abdomen 
palely luteous, margin purplish-rufous, with oblong, transverse, greenish- 
black spots (O’, bengalensis. West.), a somewhat ovate median oblong 
spot, with a longitudinal row of three rounded spots on both sides and a 
rounded spot before apex black. Pectus shining, sparingly punc¬ 
tured, brassy-green or cyaneous, six spots at the insertion of the 
feet and anterior and posterior margins of meso- and meta-stemum, 
yellow; posterior margin of pro-sternum, yellow, lateral margin and 
posterior angles, red: lobes of anterior maigin very, short, l^ncate, 
externally angulate. Hemelytra black-ccerulean, internally fuscescen t 
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tiieir exterior margin yellow towards the base; membrane and 
wings fnscons-black. Feet pubescent; coxes, trochanters and femora, 
red, the femoi-a cyaneous at apex, tibiee with a small groove before 
apex, cyaneous; tarsi-black: venter moderately convex with the 
sides punctured, shining, yellow, mai*gin above the black stigmata red or 
luteous, a large quadrate spot occupying the middle of the three anterior 
segments and another i*ounded on penultimate segment, black or fus¬ 
cous ; 2-5 segments with a brassy-green spot on each side : anal seg¬ 
ment horizontal, senescent, thrice broader than length, deeply transverse¬ 
ly impressed, the apex broadly emarginate. 

9 . The $ has the antennoe more slender, shorter than head atid 
pronotum, two basal joints longer than the eyes, 3-5 joints with small 
obsolete grooves: sides of pronotum more narrowly margined before 
the eyes, margin not dilated in the middle: anal segment of venter 
deep red (Schiodte). Long, 7^-8 mill., humeral breadth, mill. 

The discoidal spot in the scutellum is broader than in G. elatus^ 
St&l, gradually amplified forwards beforq the middle: genitalia in 
more reflexed behind the middle than usual: subapical rounded spot 
in the scutellum black. 

Reported from Bengal, Tranquebar : the Indian museum has spe¬ 
cimens from Calcutta and Ceylon. 

<5*. Antonnro a little longer than the head and pronotum together, 
stoutish; two basal joints much shorter than the head, scarcely as long 
as the eyes, either black, or fuscous, or rufoscent; second joint very 
short, one-fourth the length of the basal; remaining joints black, pubes¬ 
cent, almost of the same length, depressed, with a small groove on the 
upperside; third thrice as long as the basal, fourth and fifth with a 
deep groove on the lower side. Head defiexed much shorter than broad, 
obtusely three-angled, and a little convex, smooth, shining, ccerulean 
greenish or cyanean ; clypeus obscurely cyaneous, at the extreme apex 
ruddy; eyes of moderate size, prominent; clypeus linear, obtusely pro- 
minulous at apex; margins of the rostral groove, narrowly elevated : 
rostrgm reaching the base of the abdomen subcylindrical, piceous, 
rufescent at base, second joint a little longer than the rest. Pro¬ 
notum broader than long, convex at the base, as high as the scutel¬ 
lum, more sparingly punctured, denser towards the somewhat ele¬ 
vated humeri, anteriorly convexly sloped, smooth, within the apex 
depressed and rather densely punctured; entirely brassy-green or shin¬ 
ing cyaneous, sometimes purpurascent at the sides, with three longitu¬ 
dinal rows of black spots of which the median row is composed of two 
large quadrate spots and the lateral rows of three smaller, rounded 
spots : the humeral protuberances are also black and the lateral margins 
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before the obtnse-angled, rounded humeri somewhat straight. Scutel- 
lum ovate almost twice as long as the pronotum, almost one-half longer 
than basal breadth, shorter than abdomen, moderately convex, basal 
semilunar elevation rather high, flatly inclined at the sides, posteriorly 
convexly sloped, somewhat depressed and truncate at the extreme apex ; 
densely punctured, basal callus smooth, shining coerulean or cyaneous, 
sides and apex more or less purple. 

87. Chrysocobis purpubeus, Westwood. 

Cimex stockerus, Fabricins, (nec Linn.) Syst. Eut. p. 696 (1776); Spec. Ins. ii, 
p. 338 (1781); Mant. Ins. ii, p. 280 (1787); Ent. Syst. iv, p. 79 (1794); Wolff, lo. 
Cim. ii, p. 47, t. 6, f. 44 (1801): Stoll, Punaisos, p. 17, f. 16, 16A. (1788). 

Tetyra Btockerus, Fabr., Syst. Bhyng. p. 131 (1803). 

Scutellera utocJcerua, Latr., Gen. Ins. iii, p. 131 (1807). 

Callidea utocJcerus, Burm., Handb. ii (i) p. 394 (1836) : Westwood in Donovan’s 
Ins. China, p. 48, t, 21, f. 1 (1842). 

Callidea purpurea, Westwood, Hope, Oat. Hem. i, p. 16 (1837); Germar, 
Zeitsohr. i (i) p. 115 (1839); Dallas, List Hem. i, p. 26 (1861); Vollenhoven, 
Fauno Ent. I’Aroh. Indo-N6er. i, p. 31 (1863) ; Walker, Cat. Het. i, p. 26 (1867). 

C. ( Ghrysoenris) purpurem, Stal, Hem. Fabr. i, p. 10, 11 (1868) ; Bn. Hem. iii, 
p. 21 (1873): Distant, A. M. H. H. (5 s.) iii, p. 44 (1879). 

Cearulean-purple: pronotum with 5 and scutellum with 6-7 spots, 
antennee and tarsi, black; body beneath, lutoous, margined purple and 
with purple stigmata; anus golden ; femora luteous with apex and 
tibiiB purple ; tarsi black ((/. purpareus, Westw.^ Stil notes that in his 
examples the pronotum has only two spots anteriorly and the discoidal 
spot on the ecutellum is smallish and oblong. Vollenhoven gives the 
colour above as deep blue, head slightly tumid, and transversely 
wrinkled, eyes blackish, ocelli yellowish-brown; antennae black, first 
joint blue, orange at the base, second joint one-fourth the length of the 
third in the 9 : basal half of the rostrum yellow, rest brown, reaching 
second ventral segment: pronotum rather elevated, without a transverse 
gx'oovc, strongly punctured, with five (2 and 3) black spots : scutellum 
strongly punctured (except at the basal elevation which is almost 
smooth,) with six black spots arranged in two rows and a median trian¬ 
gular spot which is sometimes obsolete and is replaced by a green re¬ 
flection ; body beneath yellow or orange with the exception of the head 
and the margins of the pectus which are violet, of the margin of the 
abdomen which is purple and of a basal spot on the venter and small 
stigmatal spots which are black: feet orange as far as two-thirds of the 
femora, remainder violet, tarsi black. Body long. 15-17 mill. 

Reported from Bengal, Bombay, Assam. Specimens from Assam 
vary in colour from purplish to sanguineous above. The Indian museum 
has specimens from Utakamand, S. India and Bihar. 
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88 . Chbtsocoris viridis, Atkinson. 

Proo. A. S.B.p.l2,(1887). 

Allied to 0. purpuretiSf Westw. Above light brassy-gfreen, densely 
pnnotnred: antennes black, basal joint brown, rostrum almost reaching 
apex of second ventral segment: head and pronotum irrorated golden, the 
latter with a smoother transverse band close to, and parallel with ante¬ 
rior margin, and bearing slight traces of three blackish spots also traces 
of three median distant spots, lateral margins slightly reflexed, posterior 
angles slightly prominulous : scutellum with a steel-blue, smooth, semi¬ 
circular, basal elevation; on each side, three smallish black spots, the 
basal resting on the basal elevation, no discoidal or apical mark ; beneath 
very sordid flavescent turning into ferniginous, sides of pectus brassy- 
green, stigmata black, irrorated green, base of anal segment slightly 
black, no black spot on basal segment: feet somewhat ferruginous, apex 
of femora, and tibias externally, brassy-green. DifiFcrs from 0. pitrpu- 
reu8 in colour and markings above, in the less-obtuse apex of scutellum, 
and absence of purple border aiid black basal patch on the abdomen. 
Long, 15-16 mill. 

From the Panjab, 


89. Chrtsocoris stollii, WolfE. 

Cimea stolUi, Wolff, lo. Cim. ii, p. 48, t. 6, f. 45 (1801). 

Scutellvm stocleerua, Guerin, Voy. La Coqnillo, Ins. ii, p. 159 and 161 (1830). 

Oallidea atoUii, Germar, Zeitschr. i (i) p. 114 (1839) ; Dallas, List Hem. i, p. 26 
(1861); Walker, Cat. Hot. i, p. 27 (1867), oxcl. syn. 

C. (Chryaocoria) atolUi, Stil, Hem. Fabr. i, p. 11 (1868) ; En. Horn, iii, p. 21 
(1873). 

Antennee 5-jointed, black, first joint ferruginous : head, thorax and 
scutellum ccerulpan : head very shining with a longitudinal streak and a 
spot on both sides at the fuscous eyes, black ; two small impressed lines 
on the apex: rostrum 4-jointed, black, davesccnt at the base: thorax 
with six black spots, the anterior three small, the posterior three large, 
oblong; posterior angles rather prominulous, black: scutellum shining 
greenish, margin and apex purple ; with eight black spots, three on 
each side, one in the middle oblong and large, and one at the apex 
(sometimes obsolete) transverse : hemelytra black, shining coerulean ; 
exterior margin, rufous; interior margin broadly whitish: membrane 
fuscescent, striated externally black : wings hyaline with a large black 
spot on the apex : abdomen beneath flavescent, throughout very finely 
impressly punctured, margin purple, on both sides with five black points 
on some of which is a small line: pectus flavescent with three violaceous 
spots on each side: anus with a black spot: feet unarmed; femora 
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flavescent, at the apex violaceous; tibiso violaceous (Wolff). Long, 13^— 
14 mill. 

Reported from China, Cambodia, Siam, Tenasserim, Burma, Assam, 
N. India. 

Differs from G. purjpureus, Westw. in its smaller, narrower body, 
thorax more elevated posteriorly, scutellum deeply impressed at the 
base and the number of the spots. 

The discoidal spot on the scutellum is broadish and obovate. 

90. Chetsocoris porphyricolus, Walker. 

CalUdea porphynccda, Walker, Oat. Het. i, p. 29(1867). 

Chri/Hocorix porphyricolus, Distant, J. A. S. Ben. xlviii (2), p. 37 (1879). 

Gilded green, nearly fusiform, minutely punctured: head with a 
blackish stripe which has on each side of it a blackish spot and is bor> 
tiered by two deep parallel furrows : pronotum with three longitudinally 
elongated purple spots in front of which there are three transversely 
elongated spots; a small cupreous spot on each angle near the hird 
border; scutellum with three large purple spots on each side; a slight 
transverse furrow which is curved to the anterior border on each side, 
tip purple: abdomen beneath red with black dots along each side 
of it and with a black subapioal patch : legs red; femora towards their 
tips and tibioo purple; tarsi black. (Walker.) Body long, 15 mill. 

Reported from India, the Indian museum has specimens from 
Tenasserim and Sikkim: differs from preceding in the purplish tint 
more or loss thi-oughout above and the larger size of the spots. 

91. Chetsocoris ornatus, Dallas. 

OalUdea omata, Dallas, List Hem. i, p. 27 (1851). 

C. (Chrysocoris) omatus, Stal En. Horn, iii, p. 21 (1873). 

Above brilliant golden-green, becoming purplish after death(?), thick¬ 
ly and rather strongly punctured ; head impunctate with a black spot on 
the vertex: pronotum with throe small black spots close to the ani-erior 
margin, three large ones touching the posterior margin and one in each 
lateral angle: scutellum with the basal elevation smooth nearly im¬ 
punctate, with a large triangular black patch on the disc, a large oblong 
black spot on each side of this, at the middle of the scutellum, and two 
smaller ones towards the apex; abdomen bright orange-red with the 
margins crimson; the stigmata and a large spot at the base and the 
apex, black: pectus violet, tinged with golden green : legs, rostmm and 
antennee black, the legs tinged with violet (Dallas). Body long, ld^-14 
mill. 
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Reported from China, Assam. Not strongly distinct from 0. 
etolUif pectus without Havesoent spots and lines, entire feet coerulean- 
black. 


92, Chbtsocobis PULCiij!it.LUS, Dallas. 

Callidea pulekella, Dallas, List Mom. i p, 25 (1851} : Walker, Oat. Met. i, p. 2S 
(1867). 

Chrysocoris pulchellUH, Stal, En. Hem. iti, p. 22 (1873). 

Closely allied to G. marginellus, Westw., but diHers in its smaller 
size, in having the autonniB much broader and thicker and the second 
joint smaller than in that species; the head, in addition to the median 
longitudinal line has a small black spot on each side in fi'ont of the 
ocelli; the black spots also occupy more of the surface than in 0. mar- 
ginellus and ai'e arranged precisely in the same manner; namely, nine on 
the prouotum of which three small ones on the anterior margin, one in 
each lateral angle and four large oblong ones on the disc towards the 
postei’ior margin ; eight on the scutellum, placed, two, close to the base, 
forming an interrupted transverse band, a somewhat triangular one on 
middle of disc, one on each side of this, two behind the middle and one 
close to the apex : abdomen yellow with the margin crimson ; stigmata, 
black, with a row of golden green spots within them and within these, 
another row of black ones ; a black patch at the base and apex of abdo¬ 
men ; pectus violet and green: coxte yellow; femora red with their 
tips, tibiae, tarsi, rostrum and auteunm black. {Dallas.) Body long, 
12 A mill. 

Reported from India, Silhat. 

93. Chbysocokis andamanbnsis, Atkinson. 

Proo. A. S. B. p. 12, (1887): 

Above deep blue turning into purplish or into green, or green, 
shining, deeply and densely punctured : oyes and ocelli brown : antennae 
black, basal joint flavescent (except the apex) : rostrum flavcscont, 
reaohii^ posterior coxae: thorax densely punctured, transversely sul- 
cate before the middle, with a broad smooth band closo to anterior 
border, marked by throe black, oblong, transverro spots, also between 
the baud and the base, throe largo, longitudinal, black spots of which 
the median is triangular with its apex pointing forwards; margins 
slightly redexed, posterior angles slightly prominulous and blackish: 
scutellum with a semicircular basal elevation, smooth, immaculate; three 
rounded spots on each side, of which the last is the largest, and a linear 
longitudinal median basal streak, black; broad apical limbus bright 
orange ; body beneath flavescent, sides of pectus, stigmata, and trans- 
23 
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verse streaks therefrom on anterior margin of each segment on both 
sides, apex of femora and tibiss externally, steel-blue; atuil segment 
violet-black. Easily distinguished by its size and the broad, orange, 
apical limbus of the scutellum. Long, 17; breadth of pronotum, 9 
mill. 

The Indian Museum possesses a long series from the Andaman 
Islands. 


94. CnuYsocoiiis marginellos, Westwood. 

Callidea marginetla, Westwood, Hope, Cat. Hem. i, p. 15 (1837) : Germar, 
Zeitachr. i (i) p. 117 (1839) ; Dallas, List Kern, i, p. 25 (1851) j Walker, Cat. Hot. 
i, p. 20 (1867). 

Callidea caiestie, Stal, Ofvers. K. V.-A. Fiirli. xii, p. 181 (1855) j 1. c. xiii, p. 52 
(1856) ; Walkor, 1. c. iii, p. 510 (1808). 

C, (Ghryeocorie) maryimllus, Stal, Kem. Fabr. i, "p. 12 (ISOS); En. Hem. iii, p. 
21 (1873). 

Size of C. purpureus, Westw.: coerulean-green, thorax with twelve 
spots, two intermediate, oblong; scutellum with nine, and an oblong 
anterior median stripe, black: thorax beneath golden-green; abdomen 
palely luteous with golden-greenish submarginal spots, margin broadly 
pnrple, stigmata black; femora rufous-fulvous, apex and tibise green 
(Westw.}. Body long, 13-14 mill. 

(?. Obscurely virescent-chalybeous ; thorax with 11 black spots ; 
scutellum densely and deeply punctured, with a basal transverse eleva¬ 
tion, with 8 black spots of which the median longitudinal: pectus more 
obscure, yellow at the coxdq ; abdomen yellow, each segment having on 
both sides a chalybeous-violaceous spot, last segment violaceous-black : 
femora cinnabar, apex and the tibim chalybeous: antennae and tarsi, 
black. Head green chalybeous, subimpunctato, shining, tylus more ob¬ 
scure : antennro black, second joint very minute : thorax sinuate ante¬ 
riorly, sides oblique, broadly obliquely truncate on both sides posteriorly j 
scarcely so anteriorly,posteriorly (especially on the sides) more punctured, 
shining, chalybeous ; adorned with eleven spots of which 3 anteriorly, 
2 basal close together subelongate and 3 on each side placed triqpgular- 
ly, black: scutellum flatly-produced at the apex, densely and roughly 
punctured especially on the sides, transversely elevated at the base and 
there impunctate, green-chalybeous, adoimed with seven rounded spots 
(arranged 2, 2, 2, 1) and an elongate median spot sometimes dilated at 
the base, black : pectus obscurely chalybeous-violaccous, yellow at the 
coxjB : abdomen roughly punctured on both sides, yellow, adorned with 
a black basal spot and obscurely chalybeous, transverse, lateral spots, 
last segment, violaceous-black: femora cinnabar, with apex and the 
tibiee chalybeous: tarsi black. Colour sometimes somewhat golden 
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green, mai'gin of abdomen, weakly violacescent (Sfdl). Long, 19; 
broad, 9 mill. 

Reported fi’om Madras, Bengal, Bombay, Celebes, Borneo. Tho 
Indian Museum has specimens from Gbaudbali (S. coast of Bengal). 

95. Chrysocoris equios, Eabricius. 

Callidea eques, Dallas, List Hem. i, j>. 28 (1851) ; Walkor, Cat. Hot. i., p. 32 
(18(57). 

Chryaocoris eques, Stal, Horn. Fabr. i, p. 11, 12 {18G8). 

C. {Chryaocoris) eques, Stal, En. Hem. iii, p. 21 (1873). 

Var. a. Cimex eques, Fabr., Ent. Syst. iv, p. 79 (179'!). Tranqnobar. 

Tetyra eques, Fabr., Syst. Bhyug. p. 131 (1803) : Schiudte iu Kriiyer’a Tidsskr. 
iv. p. 284 (1842), 

Scutellera eques, Gudrin, Voy. La Coquille, Zool. ii, p. 158 (1830). riiilippiucs. 

Callidea eques, Bnrm., Handb. ii (i) p. 394 (1835); Gormar, Zcitschr. i (i) 
p. 112 (1839) : Voll., Faune Ent. TArcli. Indo-Noor. p. 27 (1863). 

Oalostha eques. Am. & Serv., Hist. Nat. Ins. Hfirn. p. 33 (1843). 

Var. b. Callidea schtoaneri, Vollenhovcn, Fanno I’Arch, Indo-Ncor. p. 26, t. 2, 
f. 7 (1863); Walker, 1. c. iii, p. 611 (1868). Borneo. 

Var. c. Var. nieoharensis, Atkinson, Proc. A. S. B. p. 13, 1887). Nicobars. 

Callidea eques, Mayr, Boise Novara, p. 24 (1860). Nicobars. 

Var. d. Callidea formosa, Westwood. Hope, Cat. Horn, i, p. 15 (1837) j Gormar, 
Zeitschr. i (i) p. 113 (1839). China. 

Callidea dorsalis. White in Gray’s Zool. Miso. p. 80 (1842), 

Var. a. Body ovate, above green: a band on tbe bead between tho 
antennse emitting a branch up to the base and two small spots, deep 
black: dorsal line on thorax and four spots on each side (3,1) deep 
black: scutollum largo with eight deep black spots (2, 2, 2, 1) and tho 
dorsal spot anteriorly bifid: abdomen black, margin green with black 
points : feet coorulean {0. eques, Fabr.). Long, 11—13 mill. 

Var. 6. Head flat, smooth, greon, with tho ocular margin blue ; the 
eyes and ocelli brown : antennro black, very puboscont, tho second joint 
only ono-fifth tho length of the following : pronotum a little punctured, 
except perhaps on the anterior angles; lateral margins much dilated, 
green 0r blue, disc golden ; sciitellum very tumid without a basal eleva¬ 
tion, much punctured, principally near the anterior angles, a little flat¬ 
tened at the apex; colour green or golden red with a more or less large 
black spot at the extremity : deep violet beneath, middle of the venter 
black also the tarsi, or venter green with a large discal streak and small 
marginal spots, black. This variety has the following subvarieties :— 

1. Black spots on the lateral angles of the pronotum. 

2. In addition, a black spot on the anterior margin of tho pro 
notum. 
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3. a J-aVtaped spot or two small lines on the disc of the scatellamr 

4. Seven rather indistinct spots on the pronotam, scutellum with a 
small median line, two lateral and one anal spot. 

5. Five rather distinct spots on the pronotum and five larger on 
the scutellum (C7. schwaneriy Voll.). 

Long, 11-12 mill.: all from Borneo, 

Var, c. ntcobaricuSf mihi, is represented in the Indian Museum by a 
long series from the Nicobar islands. 

Above shining green ; eyes brown ; antennm black : pronotum with 
the lateral margins much dilated, semicircularly rounded, edged black; 
anteriorly with a transverse row of three black spots of which the 
median is largest, triangular, having its apex pointing hindward; three 
black spots arranged in form of a triangle at the posterior angles, some¬ 
times but two, and then with the basal margin black, on which rests a 
median triangular spot with its apex turning forwards and meeting the 
tx*iangular median spot of the anterior row: scutellum without a basal 
elevation, no discal spot, three black spots on each side undone at the 
apex ; body beneath entirely brassy-green, tinted violet or steel blue, 
especially on the itcctus, a small median transverse patch on the ante¬ 
rior margin of each segment, also the stigmata and base of anal segment 
violet black: feet of a steel blue, tibho internally sordid feiruginous- 
Long, 11-12 mill. 

Mayr describes what is probably the <? of this variety, also from 
the Nicobors, as having the pronotum anteriorly with three black marks 
of which the median is largest, in the middle with two rounded black 
marks and near the posterior margin three like them, of which the 
median is connected by moans of a black line with the median mark on 
the anterior border; scutellum shining green, bluish on both sides 
with throe pah- of blackish spots, of which the anterior and median pair 
are rounded, the posterior transverse; the median If-shaped mark is 
wanting and there is hardly any trace of the usual apical black spot: 
the basal segments of the abdomen are for the most part violet and 
somewhat green, the median are green with blackish-violet oblong 
streaks, stigmata violet and base of anal segment black. * 

Var. d. Brassy-green, pronotum with the sides reflexed, broader 
the scutellum, spotted black and with two large, rounded dorsal 
8x>otB, sanguineous; scutellum sanguineous; body beneath and feet 
brassy, the former spotted black, the stigmata deep blue ((7. formosaf 
Westw.j. Body long, 11-12 miU. 

Reported from China. 

Reported from Tranquebar, Malacca, Singapore, Banca, Sumatra^ 
Java, Borneo. The Indian Museum has a long series of variety e. from 
the Nicobar Islands. 



1887.] E. T. Atkinson— Notes on Indian Rlijnckota. ISt 

96. Chetsocoeis dilatioollis, Guerin. 

. Bcutellera dilaticollia, Gaerin, Voy. La Coqnille, Zool. ii, (2) p. 160, 164 (1830), 

Chryaocoria atollii, Habn (ueo Wolff), Wanz. Ins. ii, p. 39, t. 44, f, 136 (1834), 

Callidea abdominalia, Westwood, Hope, Cat. Hem. i, p. 16 (1837)} Germor, 
Zeitsclir. i (i) p. 112 (1839). 

Qalo'atha atockerus, Am. & Sorv. Hist. Nat. lus. H&m. p. 34 (1843). 

Callidea dilaticollia, Dallas, List Hem. i, p. 28 (1851) ; Walkor, Oat. Het.i, p. 28 
(1867) : VollenhoTen, Fanne Ent. TArch. Indo-Neer. p. 28 (1863). 

Callidea atockeraa, Stil, Ofvers. K. V.-A. P6rh. p. 389 (1855). 

Chryaocoria atockerus, St&l, Hem. Fabr. i, p. 12 (1868). 

Var. Callidea aumatrana, Vollenhoven, 1. o. p. 28, t. 2, f. 9 (1863). 

C. [Chryaocoria) dilaticollia, St&l, En. Hem, iii, p. 21 (1873). 

Above shining blue, more or less greenish ; head broad, triangular; 
©yes prominulous; median longitudinal line, black: antcnuso black, in 
d" at least as long as the body, in $ shorter, two last joints compara* 
tivcly stout: thorax anteriorly as broad as the head, abruptly produced 
posteriorly in a small, flue, rounded dilatation on each side ; uo depres¬ 
sion in front, broader than the scutellum and almost twice broader than 
long, surface smooth or very weakly punctured ; with two rows of three 
round, rather largo black spots, and the lateral dilatation, also, black in 
the middle; scutellum with seven round, black spots and a large trian¬ 
gular spot towards the base, very broad in front, a little emargiuate on 
the sides and having in some specimens a small green line in the mid¬ 
dle ; the posterior spot is placed in the middle and near the tip : thorax 
beneath of a beautiful shining green, with small yellow linos, on the 
sutures: rostrum green, with the base orange: abdomen bright orange 
yellow, with a quadrate patch at the base and the anus black-blue; 
sides green with two rows of four black dots on each side: femora bright 
orange yellow with their tips, the tibioe and tarsi blue-green (OuSrin). 
Long, 10—12 ; broad at the base of the scutellum, S J-—6 mill. 

Reported from Java, Sumatra, Celebes, Timor, Malacca, Burraa^ 
India, China. The Indian Museum possesses specimens from Arakan in 
which the abdomen beneath is almost entirely dark brassy-green, the 
disc gf the last three segments alone being orange yellow and in this 
respect approaches Var. sumatrana, Voll. 

Genus Lampeocobis, St&l. 

Hem. Afrio. i, p. 84 (1864) j Mayr, Eeise Novara, Hem. p. 18 (1866) ; St&l, En. 
Hem. iii, p. 9, 22 (1873). Includes Sophela, Walker, Cat. Het. i, p. 17 (1867). 

St&l distributes the species belonging to this genns amongst the 
Bubgenera Lamprocoris aud Sophela, both of which are represented in 
India. Third joint of the antennas longer than the second ; tibiae cylin¬ 
drical neither flat nor furrowed above: prostethium impressed behind 
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the eyes within the anterior margin which is amplified between the eyes 
und the sternum : anterior margin of the basal angles of the scutellum 
Bubreflexed; ventral segments unarmed in the apical angles; near the 
sides, anteriorly and posteriorly, somewhat convex or tumescent. 

97. Lampeocobis lateealts, Guerin. 

Scutellera laturaliB, Gn^rin, Voy. La Coqnillo, Zool. ii (2) p. 159, 160 (1830)^ 

Callidea lateralis, Dallas, List Hem. i, p. 28 (1851) ; Walker, Oat. Het. i, p. 28 
(1867) ; Vollenliovee, Fauno Ent. I’Arch. Indo-Noorl. p. 32, t. 2, f. 11 (1863). 

L. {Lamprocoris) lateralis, Stal, Berlin Bat. Zoitschr. x, p. 165 (1866); Bn. Hem 
iii, p, 22 (1873). 

Head rounded at the tip, triangular, pnnctured, with two longitudi¬ 
nal grooves in the middle; green, shining, the sides and the space be¬ 
tween the grooves of a rich Prussian blue: antenuse black : pronotum 
and scutellum bluish-green, the former very tumid and very broad be¬ 
hind, punctured, lateral posterior angles rather prominulous ; above and 
anteriorly, with two oblong black spots, placed transversely and trend¬ 
ing a little obliquely, towards the tip of a median and longitudinal lino 
of which the extremity reaches their level and which ends at the pos¬ 
terior margin; on each side of this lino are throe long oblique spots 
which do not reach the posterior margin: scutellum punctured, with 
three transverse rows of black marks, of which five are on the anterior 
margin in the form of a crescent, four towards the middle, of which the 
two median are much the largest, three behind those, almost united by a 
weak brown mark, two more behind these last and often a very small 
transverse spot at the posterior extremity: body beneath is of the same 
colour as above: abdomen with a broad rod band, commencing close to 
the base and ending near the anus, it occupies half the first segment, the 
2-4 and half the fifth segment, and has four. black-brown stigmatic dots 
on the margin : feet concolorous : hemelytra brown ; wings transparent, 
tip alone infuscate {Gudrin). Long, 9—10; broad, 6—6j mill. 

Reported from Java, Sumatra, Assam. The Indian Museum 
possesses a specimen from Sikkim. « 

98. Lampeocobis eoylii, Westwood. 

Oallidea Boylii, Westwood, Hope, Cat. Hem. i, p. 16 (1837): Germar, Zeitschr. 
i (i) p. 119 (1839) ; Dallas, List. Hem. i, p. 28 (1861); Walker Cat. Het. i, p. 28 
(1867). 

Var. Scutellera pulchella, Westwood, Boyle, Ill. Bot. Him. p. liv, 1.10, f. 6 
(1839). 

Lamprocoris roijlii, St&l, En. Hem. iii, p. 22 (1873) : Distant, A. M. N. H. (6 8.) 
iii, p. 44 (1879). 



183 


1887.] E. T. Atkinson— l^otes on Indian Rhynchota. 

Rufons cupreous or golden, varied witli black : pronotum with the 
dorsal line, three spots on each side and the humeral angle, black: 
Bcutellum with three basal and five apical spots, also a broad lunated 
band in the middle, black, margined green: body beneath greenish; 
abdomen with black band and on tho margins rufous spots {G. Beyylit, 
Westw.). Body long, 9^ mill. 

Brassy or coerulean-black, shining; disc of pronotum anteriorly and 
posterior margin tinted cupreous or brassy : scutellum, intonsely green 
and gold, a transverse basal band and another median oblique (inter¬ 
rupted in the middle), and throe rounded spots (posteriorly and ar¬ 
ranged in form of a triangle), ccei’ulean black: scutellum covering 
the abdomen: two basal joints of antennae short, equal, third almost 
twice as long as the second, last longest of all. Long, 10| ; broad, 
mill. (8. pulchfilla, Westw.) 

Reported from the Himalaya, Bengal, Nepal, Assam. The Indian 
Museum has specimens from Sikkim and Mussoorie. 

99. Lamprocokis . OBTUSUS, Westwood. 

Callidea obtum, Westw., Hope, Cat. Hem. i, p. IG (1837) j Gormar, Zoitsolir. i 
(i), p. 119 (1839) ; Voll., Paune But. I’Arch. Ind. Neerl. i, p. 32 (1863); Walker, 
Cat. Het. iii, p. 610 (1868). 

L. {Lami>rocoris) obtusus, Stal, Bn. Hem. iii, p. 22 (1873). 

Golden-green : two anterior spots on the thorax, a dorsal lino and 
four other oblique, black : eleven black spots on the scutellum : body 
beneath and the feet, black with a golden tinge ; margin of abdomen, 
fulvous, stigmata black (Westw.). Long, 9^ mill. 

Reported from Java. 

100. LampRocoeis spiniger, Dallas. 

Callidea epinigera, Dallas, Trans. Bnt. Soc. v, p. 186, t. 19, f. 1 (1849). 

Sophela spinigera, Walker, Cat. Hot. i, p. 18 (1867). 

Lamprocoria (Sophela) spinigera, Stal, Bn. Hem. iii, p. 22 (1873) : Distant, A. M. 
N. H. (6 8.) iii, p. 44 (1879). 

Broadly ovate, rather convex; above brownish testaceous, with 
violet or brassy reflections, very thickly and finely punctured: head 
violet, shining, faintly pimctured and transversely wrinkled, the tylus 
darker in colour; eyes brown, ocelli red : pronotum faintly punctured 
with the lateral angles produced into a small acute spine on each side, 
the anterior and lateral margins and in tho <f the whole anterior por¬ 
tion, cupreous or violet, shining: on each side, towards tlie anterior 
margin, is a small transverse fovea, surrounded by a brassy green ring; 
scutellum very finely punctured and faintly wrinkled transversely, 
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especially at the base which is brassy, enpreous or violet: hemelytra 
with the margins .pale testaceous : margins of the abdomen projecting 
slightly beyond the scntellum, bright red, crenated, each segment bear¬ 
ing two small projections or tubercles; abdomen beneath, deep blue 
violet, very smooth and finely punctured, with a strong brassy-greedi 
reflection; a violet line on the margin of Sach segment, running be¬ 
tween the red tubercles ; anal appamtus red, violet at base in & : pectus 
shining violet, punctured; the antero-lateral margins and the promi¬ 
nent lateral angles, reddish: legs shining violet, finely pilose; tarsi 
black: antennee and rostrum black, the former covered with short 
hairs. (Dallas.) c?, long with membrane 15 ; 2 , 16 mill. 

Reported from N. India, Assam, Sikkim (Tnd. Mus.) : varies some¬ 
what in the colouring above and beneath : above often purplish nacreous, 
beneath the disc of abdomen shining rod. 

Div, Tettraria, St|l. 

En. Hem. iii, p. 3, 24 (1873). 

Body beneath distinctly convex, generally above and below equally 
convex or below more convex; thorax and scutellum at the base con¬ 
jointly gradnally longitudinally convex, very rarely slightly convexly 
inclined, basal part of thorax somewhat produced backwards between the 
basal angles of the scutellum or the thorax posteriorly gradually round¬ 
ed between the lateral angles, basal angles very obtuse or rounded: 
venter in both sexes with two stridulatory spots, longitudinally very 
densely and very finely strigose, oblong or elongate, extended through 
at least the fourth and fifth segments, sometimes difficult to distinguish, 
intermediate incisures straight on the disc or biundated, abruptly and 
obtusely subangulately curved at the sides of the disc: orifices very 
distinct (Stdl). 

Genus Hotea, Am. & Serv. 

Hist. Nat. Ins. H&m. p. 41 (1843) ; Dallas, List Hem. i, p. 6, 39 (1861) ; Mayr, 
Boise Novara Hem. p. 15 (1866): Walker, Oat. Hot., i, p, 66 (1867): Stal, Hem. 
Afrio. i, p. 35, 53 (1864) ; Eu. Hem. iii, p. 24 (1873). 

Body nude, above and beneath convex: head altogether convex, 
with a continued median lobe, bucculee rather elevated before the mid¬ 
dle ; second and third joints of the antennre subequal in length, or the 
second a little longer than the third : thorax sexangular, anterior lateral 
margins, distinctly sinuatod, lateral angles produced, more or less acu¬ 
minate, posterior angles rounded, posterior mar^n straight; scutellum 
as broad as the abdomen, rounded at the apex, not produced: proste- 
thium dilated anteriorly, covering the base of the antonueo: storim 
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slightly^ sulcated; disc of venter with two sericeons-shining spots, last 
segment siunated at the apex: feet somewhat robust, tibies above flat 
(Stdl), 


101. Hotea ourculionides, Herr. Schiiff. 

Pachycoris curculionides, Herr. Schiiff., Wana. Ins. iii, p. 106, t. 107, f. 331 (1835); 
Oermar, Zeitschr. i (i) p. 106 (18.39). 

Pachycoris punctidatus, Germar, 1. c. p. 105 (1839). 

Hotea cureuUonides, Dallas, List Horn, i, p. 39 (1851); Walker, Cat. Horn, i p. 56 
, (1867); VoUonhovon, Fauuo Eut. I’Arch. Indo-Ncor. p. 37 (1863). 

Hotea (Tylonca) curculionides, Stfi.1, En. Horn, iii, p. 25 (1873); Distant, J. A. S. 
B. xlviii (2) p. 37 (1879); A. M. N. H. (5 s.) iii, p. 4'!, (1879). 

Ochracoous, deeply and thickly punctured brown or black, except 
on the vertex and anterior margins of the pronotum where the colour is 
more yellow; head beneath black, except the borders of the rostral 
groove : eyes and ocelli greyish yellow, the latter very small; two first 
joints of the antennae yellow, the two next brownish and the last, brown ; 
the feet are even more punctured than the body: the tibiio reddish. 
This species varies much in the depth of its brown cplonr and the punc ■ 
tures more or loss strong and black; Germar’s H. punciulala is of a 
very deep brown; some specimens have three longitudinal linos on tho 
head and thorax less punctured and lighter, and a zigzag transverse 
band on the scutcllum, from the most advanced portion of which proceed 
three other light lines which roach the margins (Voll.). Long, 8—O.mill. 

Schaffer’s figure shows the upper surface deep brown without spots. 
The Calcutta form has four longitudinal patches of a deeper colour 
proceeding from the anterior margin of tho pronotum, tho two median 
arc continued obliquely inward almost to tho posterior margin where 
they meet. The scutellum has on each side an oblique small oblong 
spot near the base on each side, and a largo subquadrato patch on each 
side beyond the middle, and two at tho apex, all of a darker colour. 
Specimens from Tavoy and Assam have the same spots more or less 
distinct. 

]|^ported from Amboina, Java, Sunda, Celebes, Timor, Tomato, 
Sumatra, Assam. The Indian Museum possesses specimens from Tavoy, 
Calcutta and Sikkim. 

102. Hotea nigrorufa, Walker. 

flbiea mi^ront/o,-Walker, Cafc. Het. i, p. 57 (1867). 

Bed, short-elliptical, thickly black-punctured, and with numerous 
small irregular black marks : head with five irregular red lines, and 
with two longitudinal furi’ows ; antennie black; first joint rod; fourth 
24 
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red at tho tip ; tkorax with a red longitudinal line ; sides luteous ; 
angles acute : scutellura with an apical patch, which is not varied with 
black: abdomen luteous along each side: legs red, black speckled; 
tarsi black : hemelytra brown ; corium red, with black punctures: wings 
cinereous. Var. o. body red, with the exception of the punctures. 
Var. 6. like var. a: punctures red, here and there black. (Walker). 
Body long, 10^ mill. 

Reported from India. 

103. Hotea(?) diffusa. Walker. 

Hotea (?) diffusa, Walker, Oat. Het. i, p. 67 (1867). 

Testaceous, elliptical veiy minutely punctured: head slightly ros- 
triform, with two black longitudinal lines, which in the forepart are 
accompanied by two slight furrows : thorax somewhat rounded along 
the hind border, angular on each side, contracted in front; two slight 
and interrupted black lines ; a transvei'se lanceolate ferruginous-border- 
ed mark on each side near the fore border: scutellum with a short 
longitudinal streak on each sido, composed of minute black speckles. 
(Walker'). Body long, mill. 

Reported from India. 

Div. Odontotarsaria, Stil. 

En. Horn, iii, p. 4, 26 (1878). 

Head longer than broad or equally long and broad : anterior lateral 
margins of thorax anteriorly not, or but very slightly, rounded: pro¬ 
pleura not, or but slightly, impressed near the lateral margins ; orifices 
not distinguishable : second joint of antennae straight. 

Genus Alphocoris, Germar. 

Zeitsebr. i, p. 68 (1837): Dallas, List Hem. i, p. 6 (1851) : St&l, Hem. Afrio. i, 
p. 35, 60 (1844) ; Mayr, Roiso Novara Hem. p. 13 (1866) : Walker, Oat. Het. p. 69 
(1867). 

Body stout, especially beneath convex, narrowly oval or oblong, 
greyish-tomentose: head stout, not margined, veiy convex, bucoulea 
rather elevated: antennro short, somewhat longer than the head ; thorax 
scxangulai’, posterior angles obtusely rounded, lateral angles not promi¬ 
nent, obtuse : scutellum a little produced at the apex, the produced part 
sinuate or somewhat sinuate at the apex : prostethium somewhat • dilated 
at the apex: sterna deeply suloate ; ventral incisures curved (8tdl). 
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104. Alphogobis LixoiDBS, Germar. 

Alphocoria Umidea, Germar, Zoitschr. i, p. 69, t. i, f. 3 (1839): Am. A Sorv., 
Hist. Nat. Ins. Hem. p. 44 (1843): Dallas, List Hem. i, p. 41 (1861): Stil, Hem. 
Afrio. i, p. 60 (1864): En. Hem. iii, p. 26 (1873): Walker, Oat. Het. i, p. 69 (1867). 

cf, $ . Oblong, narrow, yellow-testaceous, beneath with feet (ex¬ 
cept ventral limbus) blackish; above, rather densely and distinctly 
punctulate, with four obsolete fuscous streaks ; apex of scutellum sub¬ 
truncate or slightly sinuate : disc of venter sometimes yellow-testacooua 
and adorned with two black streaks Long, 9f—10; broad, 

3-3i mill. 

Beported from North India, Senegal. 

Div. EUBYaASTBABIA, Stal. 

En. Horn, iii, p. 4, 29, (1873): Emygaatridw, pt., Dallas, List Horn, i, p. 43 
(1851). 

Differa from Odontotarsaria, in having the orifices distinct: se¬ 
cond joint of antennas somewhat curved. 

Genus Eurygaster, Laporto. 

Snbg. id. Ess. H6m. p. 69 (1832): Eurygaater, Stal, Hem. Afrio. i, p. 61 (1864) j 
En. Hem. i, p. 18 (1870); iii, p. 29, 30 (1873). Includes, according to Stil 
Belloeoris, pt., Hahn, Wanz. Ins. ii, p. 42 (1834):— Eurijgaater, Spin., Ess. p. 365 
(1837); Mnlsant & Rey, Pun. Scut. p. 69 1865):— Tetijra, Germar, Zeitschr, i, (i) p. 
72 (1839); Herr. Sohaff. Wanz. Ins. v, p. 48 (1839) :— Eurygaater, subg. Platypleurua^ 
Mnlsant & Rey, Pan. Scut. p. 59 (1866). 

Body oval or ovate, a little convex above and beneath; head flat or 
very slightly convex; antennae short, slender: thorax sexangular: 
scutellum with the sides parallel, much narrower than the abdomen, 
leaving the entire costal part of the hemelytra freo : abdomen with the 
sides flattened btoador than the thorax: orifices extended in a rather 
long furrow, abruptly abbreviated; sides of mesostornal furrow neither 
carinate nor rugose; tibiae farrowed above. In the section to which 
E. maurusy Linn, belongs, the lateral margins of the prouotum are 
straigtit or somewhat so ; the scutellum is marked on both sides at the 
base near the basal angles with an oblong callous spot and the smooth 
longitudinal line is not callous {Platypleurus, M. & B.). 

105. Eurygaster maurus, Linnaeus. 

E. {Platyplmrus) maurua, Stal, Bn. Hem. iii, p. 30 (1873). 

Tetyra maura, Fallon, Hem. Snoo. Oim,, p. 12 (1828) : Barm., Handb. Ent. ii, p. 
390(1836): Gormar, Zeitschr. i, p. 73 (1839); Rambur, Fauna Andal. ii, p. lUO 
(1841). 
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Eurygaster maurvs. Am. & Serv., Hist. Nat. Ins. Hem. p. 68 (1843) j Dallas, 
List Hem. i, p. 48 (1851) : Pieber, Eur. Hem. p. 37Q (1861) : Mnlsant & Key, Pun. 
Pratioo, p. 69 (1865): Walker, Cat. Het. i, p. 66 (1867): Stal, Hem. Pabr. i, p. 12 
(1868): Donglas & Scott, Brit. Hem. i, p. 65 t. 2, f. 5 (1866): Sanndors, Trans. 
Ent. Soc. p. 119 (1876): T. Sahib., K. S. V.-A. Handl. xvi, 4, p. 14 (1878): Distant, 
Trans. Ent. Soc. p. 416 (1883). 

Var. a.—Cimex maurus, Linn,, Fauna Suoo., p. 246 (1761) ; Pabr., Syst. Ent., p. 
99 (1775); Ent, Syst. iv, p. 87 (1794). 

Telyra niaura, Pabr., Syst. Khyng., p. 136 (1803). 

Thyreocoriti auatriacus, Schranck, Fauna Boioc. ii, p. 68(1801). 

Odonloiarsus maurus. Spin., Esa. Hem. p. 363 (1837). 

Eurygaster cognatus, Westwood, Hopo, Oat. Hem. i, p. 11 (1837). 

Var. 6 .—Tetyra picta, Fabr., Syst. Rhyng. p. 136 (1803). 

Odontotarsus pictus, Spin., Ess. Hem. p. 363 (1837). 

Eurygaster orientalis, Westwood, Hopo, Oat. Hem. i, p. 11 (1837). 

This species varies much in size and colour from brownish tawny 
without markings to luteous with stripes and patches of brown, 

Var. a. —Greyish or fuscous, scutellum at the base with two whit© 
spots (Liwa.). Rufous-brunneous, punctured black: thorax with two 
diverging streaks, somewhat fuscous : scutellum with two minute basal, 
whitish spots, and an elevated median line, paler; beneath obscurely 
luteous, with a black spot before the anus {E. cognatus^ Westw.). 
Long, 10 5 mill. 

Var. &.—Hoad and thorax obscure, a little irrorated with black: 
scutellum large, obscure ; with two callous spots as in T. maura, two 
spots in the middle and a dorsal line bifurcated posteriorly, yellow : 
connexivum spotted fuscous on both sides (T. ptc(a, Fabr.). Fuscous- 
rufoscent, punctured black, variegated paler; a slender line from the 
head to the apex of the scutellum and two other oblique lines united to 
it (having the appearance of a triangular scutellum) and a pair of 
larger spots at the sides of the scutellum : beneath rufescent, punctured 
black, especially in the middle of the abdomen {E. ot'ientalisj Westw.). 
Long, 9-10 mill. . 

Reported from Europe, Africa, India, Japan. 

Div. Odontoscelaeia, St&l. * 

En. Hem. iii, p. 4, 80 (1873). 

Body setose or pilose: head transverse, somewhat semiorbicular 
thorax anteriorly broader than the head, anterior lateral margins dis¬ 
tinctly rounded : the scutellum very broad : propleura deeply impress¬ 
ed or excavated towards the lateral margins, the part lying beyond the 
depression a little deflexed: venter without stridulatory strigose spots : 
orifices not distinguishable (8tdl), 
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Genus Arctocobib, Germar. 

Pt., ZeitBohr. i (i), p. 46 (1839) ; St&l, En. Hem. iii, p. 81 (1873). Iticlades, 
Irochrotua, Am. & Sorv., Hist. Nat. Ina. Hem., p. 39 (1843) j Pieber, Eur. Horn, 
p. 86, 377 (1861) ; Mayr, Beiso Nov. Hem. p. 18 (1866), 

Body thickly clothed with long hairs : lateral margins of thorax 
incised or sinuated behind tho middle, between the sinus a deep trans¬ 
verse impression. 

' 106. Arctocobib incisus, St&l. 

Arctocoris incisvs, Stal, En. Hem. iii, p. 31 (1873). 

d*. Narrowly subobovate, punctulate, black, turning above into 
ferruginous, groyish-piloso and subtomentose: thorax before the mid¬ 
dle slightly roundly-narrowed, transversely impressed very distinctly 
in the middle, lateral margins very deeply incised in tho middle, anterior 
angles somewhat prominent forwards. The d has on the ventral diso 
of 4th, 5th segments on both sides, a deep black opaque, subimpressed, 
oval spot. Allied to A. lanatus, Pallas, but differs in being smaller, 
narrower, subobovato, narrowed hind wards, thorax only narrowed at 
the apex, lateral margins very deeply incised, not obtusely sinuatedi 
and with the bucculso more elevated (Stdl) Long 5, breadth of pronotum, 
3 mill. 

Reported from Bengal. 

% 

Species of uncertain position. 

107. Callidea pascialis. White. 

CalUdea faaeialia, White, Trana. Ent. Soo. iii, p. 86 (1842) ; Dallas, List Hem. 
i, p. 28 (1851) ; Walker, Cat. Het. i, p. 27 (1867) j Stal, En. Hem. iii, p. 31 (1873). 

Head short, in front rather blunt, with a large pinkish-violet 
spot, on the side*of tho two impressed prmocular lines, the space between 
these, being green : first joint of the antennas testaceous at base, green 
at the tip: rostrum reaching the posterior coxro, black at the tip, yel¬ 
low at the base ; thorax with seven black spots ; two distant anterior 
ones ft. front connected by a narrow slightly curved black line : five 
posterior ones, the median, largest, and square, apparently connected 
together at the base by an obscure band, which has a slight pinkish 
hue on the posterior blunt angle of the thorax ; logs yellow, femora at 
tip, bluish green, tibite rufescent, ciliated : scutellum convex, posterior¬ 
ly bent down, blunt at apex, with a semicircular impression at the base, 
deepest on the dorsum; at the base there is a narrow, transverse black 
band, sinuated on the posterior margin; a little before the middle there 
is another transverse black band, broadest in the middle beyond which 
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are three spots, one of them snhapical; abdomen beneath, yellow, sides 
tinged with pink, each segment being marked laterally with a black 
spot, the inner sides of which are tinged with green. (White). Body 
long, 11 mill. 

Reported from India, Assam. 

108. Callidea histeroides, Walker. 

Callidea histeroides, Walker, Cat. Hot. i, p. 28 (1867). 

Blackish purple, short-elliptical, largely punctured: head with 
two longitudinal furrows which diverge between the eyes, space between 
the furrows somewhat ridged in front: antennae black; second joint 
rather more than half the length of the first: thorax with two green 
stripes, veiy thinly punctured ; punctures mostly along the fore border 
and along a transverse antemedial furrow; a fusiform, transverse, 
slightly depressed, ringlet on each side in front of the furrow : scutel- 
lum with a green band bordering a transverse furrow which is curved 
on each side to the fore border: abdomen beneath green, with a 
pui’plislf band along the fore border of each segment and with a deeply 
dentate red stripe along each side: logs blackish green; tarsi black. 
(Walker). Long, 8—9 mill. 

Reported from Cachar (Assam). 

109. Callidea gibbula. Walker. 

Callidea gihhula, Walker, Oat. Het. i, p. 29 (1867). 

Purplish black, elliptical, thinly and roughly punctured : head with 
two longitudinal furrows, which diverge on the vertex: thorax with a 
very slight tmnsverso furrow, which is curved on each side to the base : 
abdomen beneath, greenish at the tip, and with two deeply dentate 
lateral stripes, which do not extend to tho base (Walker). Long, 8—9 
mill. 

Reported from the Panjab. 

110. Callidea scripta. Walker. 

Callidm Bcripta, Walker, Cat. Hot. i, p. 29 (1867). 

Purple, short-elliptical, largely punctured: head with two longi¬ 
tudinal furrows, which diverge towards the face and more towards tho 
hind border : antennse black; second joint nearly as long as tho first: 
thorax with two golden green stripes, which arc much abbreviated in 
front, and thence emit two oblique branches towards the hind angles ; 
a fusiform transverse cupreous ringlet on each side in front : scutellum 
with a transverse furrow which is curved on each side to the fore 
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border; four onpreons green-borderod bands : second, third and fourth 
bands connected on each side ; second connected in the middle with the 
third, forked on each side, fourth apical: pectus blue : abdomen beneath 
blue; a purple band on the fore border of each segment; a dentate 
red stripe on each side: legs green; tarsi black (Walker). Long, 9—10 
mill. 

Reported from Cachar (Assam), N. India. 

111. Callidba gontbaeia. Walker. 

Callidea contraria, Walker, Oat. Hot. i, p. 30 (1867). 

Gilded green, short, stout, nearly elliptical, rather thinly and 
roughly punctured: head purple in front with two longitudinal fur¬ 
rows which diverge on the vortex : antennts black; first joint purple ; 
second more than half the length of the first: thorax with seven short 
purple stripes, in front of which there is a teansverse purple spot on 
each side : scutellum with three purple spots near the base, and with 
three purple bands of which the second is interrupted ; three hinder 
transverse spots, one on each side and one subapical: pectus purple : 
abdomen red; under side with a row of black dots along each side 
with a purple disc: legs bluish green; tarsi black (Walker). Long, 
10—11 mill. 

Reported from N. India. 

112. Eitha ARDENS, Walker. 

Fitha ardens, Walker, Cat. Het. i, p. 45 (1867). 

Gilded green, elliptical, largely punctured : head with two longi¬ 
tudinal furrows, which diverge between the eyes and converge slightly 
on the hind border; vertex purple between the furrows: antennse 
4-jointed (?), black ; first joint reddish at the base : thorax and scutellum 
mostly brilliant ‘reddish cupreous ; the former with six purple spots ; 
the latter with eight purple spots; three on each side; seventh elon¬ 
gated, on the disc near the base ; eighth sub-apical: pectus with a trans¬ 
verse yellow streak on each side : abdomen beneath with a bright pur¬ 
ple sfHpe along each side, and with a yellow patch on the disc : legs 
re'd; tibiae and tips of femora blackish green; tarsi black : hemelytra 
black ; space towards the base, except the costa, cinereous, nearly 
hyaline : wings cinereous, nearly hyaline (Walker). Long, mill. 

Reported from India. - 

113. Cj:nina variolosa. Walker. 

Ccenina vanoZoAx, Walker, Cat. Het. i, p. 82 (1867). 

Aeneous: head with a pale yellow 8pot on each side: antennee 
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yollowish, pieeous towards the tips: thorax mostly yellowish, with a 
pale yellow border; an eaneous band in front, containing two quadrate 
whitish spots, behind which there is an eoneous spot; punctures aeneous: 
scutellum yellowish, excepting the punctures and a patch on the disc, 
and three whitish spots on the fore border: legs whitish ; femora at the 
base and coxae black : corium yellowish, with aeneous punctures (Walk&r.). 
Body, long, 2 mill. 

Reported from Burma. 

Subfam. Pentatomina, St&l. 

Hem, Afrio. i, p. 32, 76 (1864) j Of vers. K. V.-A. Forh. (3), p. 81 (1872) ; En. 
Hem. V, p. 28 (1876). 

(a). The primary and subtended veins of the hemolytra generally 
close to each other and diverging at the apex, parallel or somewhat so : 
bamus generally absent: scutellum vaiying in size, generally furnished 
with freua : entire basal margin of thorax touching base of the scutel¬ 
lum : rostral furrow anteriorly not or but very slightly nairowed. 

(&). Rostrum extended behind the first pair of coxoe, of variable 
length, 1-2 joints elongate, the second entirely or to the greatest part 
extended behind the bucculee. 

(c). Scutellum generally reaching or extending beyond the middle 
of the abdomen, rarely short, and if so, narrow at the apex and only 
slightly or very slightly produced behind the freua : membrane mode¬ 
rate or small. 

{d). Tarsi 3-jointed : tibiro generally fimrowed above. 

(e). Rostrum slender, more or less remote from the labrum which 
is inserted below the apex of tlie tylus ; rostral furrow antei’iorly some¬ 
times coaretate : buccuho usually higher anteriorly, parallel, not united 
posteriorly. 

The divisons of this large sub-family are still only tentative 
and cannot be satisfactorily arranged by any one working only in 
India away from the types. I only give when possible what may be 
considered a probable ari’angoment after consulting the very consider¬ 
able literature on the subject. c 

Div. PODOPARIA, St&l. 

En. Hem. v, p. 29 (1876). 

Anterior lateral margins of the thorax produced in a tooth or spine 
before the lateral angles which on this account appear as if sinuate or 
emarginate : entire antenniferous tubercles or a great part prominulous 
beyond the lateral mai^ins of the head, generally acutely produced 
outwards at the apex; first joint of the rostrum not extended behind the 



193 


1887.] B. T. Atkinson —'Notes on Indian Rhjmcliota. 

buooulaa which are everywhere equally high or posteriorly higher: 
eyes strongly prominulous or slightly stylate: frena sometimes occu¬ 
pying one-third the length of the scutellum which generally reaches the 
end of the abdomen. 

Genus SCOTINOPHABA, St&l. 

Of vers. JK. V.-A. Forh. p. 502 (1867): Ea, Hem. v, p. 32 (1876) j Horvath, Wiou 
Ent. Zeit. il, p. 165 (1883). 

Body ovate r bead somewhat convex, more or less sinuate before 
the eyes; juga flattened, entirely distant, not narrowed before the 
anteocular sinus, not converging before the somewhat elevated tylns, 
rounded at the apex or I’ouudly truncated ; antenniferous tubercles 
placed below the lateral margins of the head and entirely prominulous 
beyond those margins, acutely produced outwards at the apex ; bucoulce 
continued through, low, cveiyvvhero equally high : antennse somewhat 
short, basal joint entirely visible from above, second joint distinctly shorter 
than the third, fifth joint scarcely or only a little stouter than tlie fourth 
elongate fusiform: rostrum reaching the last pair of coxm : thorax 
transverse, furnished with a gular ring prominulous on both sides in a 
more or less acute tooth, and armed before the Immoral angles with au 
acute tooth: scutellum large, longer than the cerium, reaching the 
apex of the abdomen, slightly narrowed behind the base, the basal 
part with frena: prostothium furrowed, the farrow with olovat(id 
margins: second genital segment in entirely hidden, the third seg¬ 
ment only visible. (Horvath.) 

114. ScoTiNOPiiABA AL’PiNis, Hagluud. 

Seotinnphara a^nis, Hagland, Sbuttin Eat. Zoit. xxix, p. 133 (1808) ; Stal, Eu. 
Hem. V, p. 33 (1876). 

$. Fuscous-lui'id, beneath blackish, densely and strongly punc¬ 
tured ; rostrum, tibiae (base excepted) and tarsi, rufescent; pronotum 
anteriorly with a very minute aunulated tooth, sides subsiuuate, lateral ‘ 
angles very slightly emarginate : scutellum distinctly truncate at the 
apex, extended to the apex of the abdomen. Closely allied to S. lurida 
Burm. from which it scarcely differs except in the anterior tooth on the 
pronotum being smaller, sides of thorax more distinctly sinuate, aiiJ 
thorax somewliat more impressed. Rostrum reaching the last ptiir of 
coxao: membrane almost hyalino, margin fuscescent: second joint of 
autenuso rufescent (Ilaylund). Long, 9 ; broad scarcely 5 mill. 

Reported from Kuugoon. • 

25 
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115. ScoTiNOPHARA LURiDA, Bumioister. 

Tetyra Ivrida, Bnrm., Nov. Act. Ac. Cjps. Leop. Oar. Nat. Our. xvi, Sappt. (i) p. 
288 (1834). 

Podopa luridua, Gormar, Zeitschr. i (i) p. 64 (1839) ; DaHas, List. Hem. i, p. 
62 (1851) } Walker, Oat. Hot. i, p. 72 (1867). 

Scotinophara lurida, Stal, En. Hem. v, p. S3 (1876) ; Soott, A. M. N. H. (4 a.) 
xiv, p. 289 (1874) j (6 a.) Distant, iii, p. 44 (1879); Trans. Ent. Soo. p. 416 (1883). 

Fubcoub : head small; eyes free, almost stylate ; clypons prodnced 
forwards, with a distinct grooTO on each side, in which the antennm lie : 
antennae with 1-2 joints of equal length, half as long as the third, 3-5 
joints of equal length, the last incrassate : pionotum narrowed forwards, 
on each side on the anterior angle a small acute spine, a similar one on 
each humeral angle, a weak, transverse furrow beyond the middle: 
Boutellum a little shorter than the abdomen : rostrum, tibiro, and feet 
reddish. (Burm.) Long, 10|; broad, 6^ mill. 

Reported from Canton, Japan, Assam. 

116. Scotinophara bispinosa, Fabricius. 

Cimex hiapinoma, Fabr., Ent. Syst. Snppt. p. 630 (1798). 

Tetyra biapmosa, pt. Fabr., Syst. Khyng. p. 138 (1803). 

Scotinophara biapinoaa, Stil, Horn. Fabr. i, p. 21 (1868) j En. Horn, v, p. 33 
(1876). 

$ , Blackish ; thorax behind the middle, scutellum, hemelytra and 
broad ventral limbus fuscous-flavescont, punctured ferruginous-black : 
antennro, rostrum, tibice and tarsi-greyish flavescent ; last joint of an¬ 
tennas, fuscous : spine of anterior and lateral angles of the thorax large, 
black, pallescent at the apox. Readily distinguished by the great spines 
of the thorax, almost equally long, pallescent at the apex and the 
anterior lateral margins of the thorax being straight. Hoad with the 
juga and tylus equally long, anteocular spine moderate : third joint of 
antennae scarcely twice longer than the second: thorax slightly tran.s- 
versoly impressed between the spines of the lateral angles; anterior 
angles with an acute spine turning outwards and forwards, subequal in 
length to the first joint of the antennae; lateral angles with a! spine 
turning outwards scarcely shorter than the spines of the anterior angles ; 
anterior margin depressed, anterior lateral margins straight, entire, 
unarmed, somewhat callous behind the middle: scutellum reaching 
apex of abdomen, about 4th basal part somewhat narrowed hindwards, 
thence lateral margins subparallel, posteriorly rounded, apex obtuse, 
subsinuate: tubercle of apical angles of ventral segments distinct, 
pallid (Stdl ). Long, 8; breadth of pronotum, 4J mill. 

Reflorted from Tranquebar. 
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117. SCOTINOPHAEA. OOABOTATA, FabriciuS. 

Cimea coarctatust Fabr., Ent. Syst. Suppt., p. 530 (1798). 

Tetyra biapmosa, pt. Fabr., Syst. Ebyng. p. 138 (1803). 

f Podops bispinosus, Horr. SchAff., Wanz. Ins. v, p. 45, t. 168, f. 496 (1839) 
Dallas, List Hem. i, p. 63 (1851). 

Scotinophara coaretata, Stal, Hem. Fabr., i, p. 21 (1868); En. Horn, v, p. 33 
(1876). 

Body oblong, entirely obscure : very slightly shining; head and 
anterior part of thorax, black : thorax on each side with two small teeth, 
one towards the apex, the other towards the base : scutellum coarctato 
on both sides in the middle (Fabr.). 

d* Differs from 8. bisp'inosa, Fabr. in having the thorax anteriorly 
and the head more inclined, thorax scarcely transversely impressed in 
the middle, teeth of its anterior and lateiul angles minute, equal in size ; 
anterior lateral margins straight, slightly rounded anteriorly (StdlJ. 
Long, 7 ; broad, 4 mill. 

Reported from Tranquebar, Ceylon. 

118. Scotinophara tarsalis, Vollenhovon. 

Podops tarsalis, Voll., Fauuc Ent. I’Aroh. Indo-Ncer. p. 42, fc. 3, f. 8 (1803) ; 
Walker, Cat. Het. iii, p. 520 (1868). 

Scotinophara tarsalis, Stal, En. Hem. v, p. 33 (1876); Distant, A. M. N. H. 
(5 B.) iii, p. 44 (1879). 

Body above rather deep brown, covered all over with an immense 
number of small black dots which have the effect of making it appear al¬ 
most black: head and pronotum covered with a weak yellowish pubes¬ 
cence : tylus a little more tumid than the juga of which the farther angles 
are weakly prolonged : the spine on the sides of the head rather robust: 
first joint of aiitenuBB of an obscure brown, the rest of a light brown: 
eyes blackish ; ocelli rather small: pronotum ornargiuate anteriorly and 
with two strong, broad spines at the anterior angles; lateral borders 
weakly widened in the middle, and the lateral angles end in an acute 
point^followed by a small notch : scutellura rather flat, a little narrowed 
before the middle and oval at the apex, usually with two glossy yellow 
spots near the basal angles: body beneath, black, punctured, with a 
spare yellow pubescence: rostrum light brown: femora and four first 
tibiae black, posterior with half of the tibiae light brown which is the 
colour of all the tarsi: angles of ventral segments and margins are 
nodulose (Voll.). Long, 6 mill. 

Reported from Java, Borneo, Assam. In Assam usually with logs 
luteous punctured with black. 
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.119. SCOTINOPHARA OBSCORA, DftUas. 

PodopH ohHciiriM, Dallas Itist Ilom. i, p. 62 (1861); 'Voll., Faane Ent. 1’A.rch. 
Indo-Neer, p. 41, t. 3, f. 0 (1863) ; Walker, Gat. Hot. i, p. 72 (1867). 

Scotinophara obscuru, Stal, ISu. Hem. r. p. 34 (1876) ; Dlstaat, A. M. N. H. (6 B.) 
iii, p. 44 (1879). 

Above brown, obscnre, thickly and rathor finely punctured; head 
rather small, black, narrowed in front; jug-a longer than the tylus, but 
nut meetidg in front of it, a small spine on each side in fx’ont of the 
eyes: thorax blackish iii front, with a short spine at each anterior 
angle, the autero-lateral margins nearly straight, and the lateral angles 
cmarginate: scutellum reachirjg the apex of the abdomen, distinctly 
truncated at tlie apex, constricted a little before the middle : body be¬ 
neath jutchy black, .very thickly and finely punctured and sparingly 
clothed with short golden hairs : feinoi'a black with an indistinct pale 
band near the apex : tibiae and tarsi pale brown : rostrum and antennae 
pitchy (Dallfui). Long, 7—8 mill. 

Reported from Assam, Tenasserim, Borneo, Java. 

120. ScoTiNoriTARA NIGRA, Dallas. 

PodopH niejer, Dallas, last. Horn, i, p. 53 (1851); Walker, Oat. Hot. i, p. 72 
(1867). 

Scotinophara nigra, Stil, Bn. Hem. v, p. 34 (1&7G). 

Piichy black, somewhat obscure, thickly punctured, sprinkled with 
yellowish hairs : head rather long, with a strong spine before each eye ; 
tylus as long as the juga, elevated into a tubercle about the middle : 
thorax gibbous in front, with a faint furrow across the middle; the 
antcro-lateml margins relloxed, rounded; a long spine directed for¬ 
wards, on each side at the anterior mai’gin, and a small one at each 
latei*al angle ; scutellum as long as the abdomen, contracted before the 
middle, somewhat truncated at the apex, with a small *pit in each basal 
angle: outer niax’gin of the homelytra and the edge of the abdomen 
pitchy red: logs coiicolorous ; tarsi ferruginous ; rostrum pitchy red, 
with the basal joint black: antennas pitchy (Dallas). Long, 7|-8 
mill. ^ 

Reported from India ? 

121. Scotinophara spinifeea, Westwood. 

Podops spinifera, Westwood, Hope, Cat. Horn, i, p, 16 (1837); St&l, En. Hem. 
V, p. 125 (1870). 

Black, coarsely punctured head anteriorly attenuated, suhtmneate 
at the apex ; a porreot spine on both sides before the eyes: pronotum 
scabrous anteriorly, abruptly elevated, sides acutely serrate and furnish- 
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Oil with a lateral tooth postorior augleu the ab(lpiniual sogruouts, 
acute (VTetfita.); Long, milL 

Beported from Bengal. 

■» • 

122. SooTiNQPHAUA LiMOSA, Walker. 

Podops limoaua, Walker, Oat. Het. i, p. 73 (1807). 

Tawny, punctured, piceous beneath: head carinated: pronotum 
with an obliquely porreot spine on each side in front; kind angles 
forming two acute teeth; scutellum extending almost to the tip of the 
abdomen, much narrower than the breadth of the abdomen whicli is 
tawny along each side, beneath: femora picoous (^Walker). Long, G-7 
mill. 

Reported from N. India: the colour distinguishes it from S. nigra^ 
Dallas, with which it agrees in structure. 

Genus Storthecoris, Horvath. 

Wien. Bnt. Zeit. ii, p. 206 (1883). 

Body brielly oval: head transverse, slightly convex, gradually 
dilated forwards before the antcocular sinus : juga flattened, entirely 
distant, not converging before the somewhat elevated tylus : antenni- 
fcrons tubercles produced outward in a conical spine placed in the same 
plane with the lateral margins of the head ; buooulao continued thi'ough, 
low, everywhere equally high : antenuao shortish, basal joint altogether 
visible from above, stoutish, second jjint much shorter th^n the third, 
fourth joint somewhat shorter than the third, fifth joint a little stouter 
than the fourth, elongate-fusiform: thorax tmnsverse, anterior lateral 
margins acute, irregularly serrated, furnished with a process behind the 
anterior angle, produced in an acutish tooth before the humcnil angles, 
disc transversely* impressed in the middle, anterior lobe somewhat 
rugose, furnished on each side with a transverse furrow behind the 
anterior margin which gradually disappeai's towards the anterior angles 
and there approaches the anterior margin : scutellum large, longer than 
the ooAum, reacliing the apex of the abdomen ( d) or nearly reaching 
it ( ? ), slightly narrowed behind the base, thence slightly amplified ; 
frena short: prostethium furrowed, farrow with moderately elevated 
margins : feet moderate; tibiae furrowed : second genital segment in c? 
entirely hidden, only the third genital segment visible {Horv.). Differs 
from Scotinopharay StS,!, in the shorter rostrum and the gular ring with¬ 
out a tooth on each side : from Amauropeplay St&l, in the head not being 
narrowed forwai’ds before the antcocular sinus, in the tylus being 
somewhat elevated, and in the rostrum being longer. 
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123. Sto£TH£!Cobis NiGfBiCfiPS, Horvath. 

Storthecorin nigriceps, Horv., Wien. Ent. Zeit. ii| p. 297 (1883). 

d*, $ . Fuscous-testaceous, rather densely punctured fuscous ; head, 
pectus and a very large discal patch on venter, black : juga extending 
distinctly beyond the tylus, gradually a little dilated before the middle, 
obliquely roundly truncated at the apex; spine of the anteuniferous 
tubercles, robust, straight, obliquely turning outwards and subacute at 
the tip : the anterior lateral margins of the thorax behind the triangu¬ 
lar gular process, very slightly rounded and dilated, the obsolete intra- 
marginal furrow parallel with the margins : the continued median line 
more or loss obsolete on the thorax and three callous basal spots on the 
scutellum, pallid: scutellum truncated at the apex ( c?), or rounded $ : 
membrane whitish-hyaline ; lateral borders of metastethium and venter 
broadly yellow-testaceous, punctured black; ventral spiracula and 
small basal spots on the connexivum, black; rostrum, antennea and 
feet, yellow-testaceous, variegated with black, sparingly greyish-pilose : 
third joint of the antennm more than thrice longer than the second 
(Horv.). Long, 7; broad, 4 mill. 

Reported from the Himalaya. 

Genus Amauropepla, Stfil. 

Offers. K. V.-A. Forh. p. 502 (1867); -En. Horn, v, p. 34 (1876). 

Differs from Scotinophara in having the head gradually narrowed 
forwaids before the anteocular sinus : the anterior lateral margins of the 
thomx rounded and denticulate: head somewhat flat: tylus not 
elevated. 


124. Amauropepla denticulata, Haglund. 

Amauropepla denticalata, Uaglaud, Stettin. Eat. Zeit. xxix, j). 151 (1868): Stal, 
En. Hem.v, p. 34 (1876).^ 

cT. Oblong, above lurid, beneath black-fuscous, entirely densely 
punctured black; rostrum and feet sordid flavescont; membrane and 
wings whitish-hyaline, external margin of membrane hardly flav«Bcent; 
thorax with the sides serrate and lateral angles boradly emarginato. 
Hoad with tylus shorter than the juga which are hiscent at the apex ; 
bucculte elevated: eyes very prominent, almost pedunculate; ocelli 
placed a little behind an imaginary line drawn between the base of the 
eyes, twice more distant from each other than from the eyes : antenni- 
ferous tubercles externally spinose, entirely visible from above: first 
and second joints of the autennm suboqual, one half the length of the 
third: rostinim short, reaching the middle between the anterior and 
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intermediate coxss: sides ol thorax slightly rounded, irregularly ser¬ 
rate or denticulate, transversely impressed on the disc; posterior mar¬ 
gin, straight: scutellum large, reaching apex of abdomen, spathulate, 
with the sides sinuate, broadly rounded at the apex; frena short; 
abdomen densely punctured; minute tubercles behind the spiracula 
less distinct: feet moderate, tibiee hardly sulcate externally towards the 
apex (Maglund). Long, 10 ; broad, 5; exp. homi. 18 mill. 

Reported from Rangoon. 

Genus Melanophara, St&l. 

Ofvers. K. V.-A. F5rh. p. 503 (1867); p. 162 (1868) j En. Hem. v, p. 34 (1876). 

Differs from Aspidestro^hus^ Stil, in having the head very slightly 
convex behind the middle, somewhat concave towards the apex, margins 
acute; rostrum reaching the intovraediato coxre ; body oval. • 

Melanophara denxata, Haglund. 

Melanophara dentata, Haglund, Stettin Ent. Zoit. xxis, p. 152 (1868): Stal, En. 
Hem. V, p. 34 (1876). 

$ . Black, opaque, above finely, remotely, abdomen more densely, 
punctured; briefly, palely pubescent; rostrum and tarsi, obscurely 
rufescent; thorax anteriorly elevated and marked with gyrated smooth 
impressions; impressed transversely in the middle; anterior angles 
with a very minute tooth, sides rounded and furnished with four small 
teeth, lateral angles with a large acute spine and behind it slightly 
emarginate. Head anteriorly rounded, very slightly emarginate; juga 
longer than the tylus, contiguous: ocelli situate behind an imaginary 
line drawn between the base of the eyes, twice more distant from each 
other than frorar the eyes: antonniferous tubercles broad, externally 
strongly dentate, altogether distinct from abqve: first and second 
joints of the antennm equal, one half the length of the third : bucculuo 
much elevated, continued through : rostrum reaching the intermediate 
coxce, “third and fourth joints equally long, second subequal to them : 
thorax anteriorly with less distinct, smooth, gyrated or tortuous im¬ 
pressions ; posterior margin, straight: scutellum broad, rounded at the 
apex, not reaching the apex of the abdomen ; sides before the middle 
slightly sinuated; frena not reaching the middle; membrane slightly 
fuscescent: spiracula and minute tubercles behind the spiracula, dis¬ 
tinct; tibife externally distinctly sulcate {Haglund). Long, barely 9 ; 
broad, 4^ mill. 

Reported from Rangoon. 
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G«n[iis AspiDRSTROPnns, StSJ. 

Ofvera. K. V.-A. Porh., xi, p. 232 (1854) : Freg. Bug. Busa, Ins., Hem., p. 219 
(1859); Ofrora. 1. o,, p. 603 (1867) ; Bn. Hem. y, p. 34 (1876). 

Body somewhat broadly subovate, subpabescent: head snbqoa- 
drate, i-ather convex, somewhat deflexed towards the apex, spinoso on 
both sides before the eyes; juga scarcely longer than the tylns,. ob¬ 
liquely truncate or sinuatoly truncate outwards at the apex, margins 
obtuse; rostrum reaching the postomor coxee; anteame as long as tho 
head and thorax together; the thorax transversely, a little sinuate 
anteriorly, subtruncate posteriorly, sides slightly rounded, crenated: 
scutellum as long as the abdomen but half its breadth, slightly sinuate 
on both sides towards the base, broadly rounded at the apex : feet mo¬ 
derate, basal and apical joints of tarsi equal in length, the intermediate 
very small (8tdl), 

126. Aspidestrophus morio, St&l. 

Aspidestrophm mono, Stil, Ofvora. K. V.-A. Piirh. p. 232 (1854) ; Freg. Bug. 
'Rosa, Ins, Hem. p. 219, t. 3, f. 1 (1859); Vollenhoven, Panne But. TArch. Indo- 
Noor. i, p. 43 (1863) ; Walker, Oat. Hot. i, p. 74 (1867). Stal, Bn. Hem. v, p. 34 
(1876); Distant, A. M. N. H. (6 s.) iii, p. 44 (1879). 

Aspidestrophus lineola, VolleuUoveu, 1. c. p. 44, t. 3, f. 10 (1863) : Walker, 1, c. iii, 
p. 521 (18G8). 

Black-piceous, roughly punctured, sordid ochraceous pubescent and 
silky; an almost apical ring on the femora and the tarsi, sordid yellow- 
testaceous Long, 7|; broad, 4| mill. 

(?. Head square, rounded in front; head and pronotum punctured, 
of a very deep brown with a yellowish villosity, rather close : antennos 
of the same colour: scutellum contracted obliquely on each side to- 
wai'ds the base, pitchy brown, with a spare punctuation on the disc, 
closer towards the borders, weakly yellowish pilose : hemelytra of the 
same colour, rather strongly punctured, with some short, yellowish 
hairs towards the base of the costal border : beneath of a pitchy colour, 
the sternum with a yellowish villosity; abdomen punctured, sparingly 
pilose ; each segment has a small round tubercle behind each stigma : 
feet of the same colour as the body, except a small patch beneath almost 
at the end of the femora, and the tarsi which are yellowish-white. 
{Voll.). Long, 7|; mill. 

Reported from Java, Borneo, Sumatra, Assam. 

A. lineola, Voll. is smaller (6 mill.), of an almost black brown or 
black and is not so pubescent. A small line on tho pronotum, a semi- 
ciiculav subai>ical spot on tho femora and apex of auteuneo, yellow. 
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Div. Haltabia, St&l. 

En. Hem. v, p. 84 (1876) :—Includes Scioeorides and Etalydes, pt., Am. & 
Serv., Hist. Nat. Ins. Hem. p. 118, 103 (1843):— Sciocoridre and Halydidce, Dallas, 
List Hem. i, p. 130,160 (1851), 

V-enter anteriorly on both sides witli a short transversely rugose or 
strigose streak or with the venter furrowed ; head long, rostrum reach¬ 
ing behind the last coxae ; antennae remote from the eyes, third joint of 
the rostrum much longer than the fourth; eyes strongly prominulous. 

Genus Meoioba, Dallas. 

List Hem. i, p. 139 (1851) ; Stal, Hem. Afric. i, p. 79, 132 (1864) ; Ofvors. K. 
V.-A. Farh. p. 58 (1872) ; Erf. Hem. v, p. 31-, 37 (1876): Wsilker, Oat. Het. i, p. 179 
(1867). Includes Cerataulax, Signorot, A, S. E. F. (2 s.), ix, p. 335 (1851). 

Body somewhat elongate, somewhat depressed : head oblong-trian¬ 
gular, produced, somewhat convex, juga much longer than the tylus, 
anteriorly gradually narrowed and converging, or somewhat hiscont, 
lateral' margins of the head not flattened ; antonniferous tubercles en¬ 
tirely visible from above: bucculee slightly elevated : eyes globose, 
rather promiiiulous ; ocelli largo, on a lino with the base of the eyes : 
rostrum reaching the metastcruum, inserted towards the apex of the 
head, second joint much longer than the third, about as long as the two 
apical taken together, third longer than the fourth ; antennae 5-jointed, 
stoutish, gradually stouter towards the base, first joint not reaching the 
apex of the head, second joint as long as or longer than the others, 
three-cornered and somewhat thickened towards the base, fourth joint 
longer than the fifth ; anterior lateral margins of thorax obtuse, some¬ 
what entiro or very obsoletely cronulated, slightly sinuated : scutellum 
triangular, much narrowed at the apex, frena extended to a distance be¬ 
yond the middle : hemelytra scarcely narrower than the abdomen; mem¬ 
brane with simple veins: mesosternum somewhat furrowed: feet mo¬ 
derate, femora unarmed at the apex; tibim somewhat furrowed; tarsi 

3- jointed 

127. Mecidea indica, Dallas. 

Mecidea indica, Dallas, List Ilem. i, p. 139, t. 3, f. 3 (1851); Trana. Ent. Soc. 
(n. 8.)ii, p. 9 (1852) j Walker, Cat. Hot. i, p. 179 (1851) : Stal, Bn, Hem. v, p. 88 
(1876). 

$ . Pale yellow, thickly and finely punctured ; eyes black : scutel¬ 
lum very long: membrane transparent, whitish; ventral stigmata 
brown : rostrum with the tip black : antennro with the second joint very 
long, more than twice the length of the third, dilated towards the base ; 

4- 5 joints shorter than the second, but longer than the third ; fourth 

26 
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longer than the fifth : antenniferons tubercles spinous on the outside 
{Balias). Long, 10| mill. 

Reported from Bengal. 

Genus Dalpada, Am. & Serv. 

Hist. Xat. Ins. Hem. p. 105 (1813); Dallas, List Horn, i, p. 153 (1851)*: Stil, 
Hem. Afrio. i, p. 80, 101 (1864) : Walker, Cat. Het. i, p. 218 (1867) : St^, Offers. K. 
V.-A. FSrh. p. 608 (1867); En. Horn. v,*p. 36, 43 (1870). Includes Udann, Walker, 

1. 0. iii, p. 649 (1863). 

Body oval or ovate : liead scarcely or only very slightly convex : 
juga more or less distinctly sinuated at the apex outwards or obliquely 
iruncated: bucculoe reaching the base of the head, angulatod anteriorly, 
antennae 6-jointod, slender, the first joint not or only very slightly ex- 
t('udiug beyond the juga, not longer than the marginal space of the 
head lying between the eyes and the place of insertion of the^ antennae : 
eyes globose rather prominulous ; ocelli in a line with the base of the 
eyes : rostrum extending a little beyond the last pair of feet, first joint 
not o]' only slightly extended beyond the bucoulae : anterior lateral 
inargins of the thorax crenulated: membrane with about six simple, 

1 on gihidinal veins : mesostcrmim carinated : venter slightly sulcated 
at the base : feet somewhat long; tibiae broadly furrowed above, first 
pair sometimes dilated {Stdl). 

128. Dalpada ooulata, Fabricius. 

Chnex oculatus, Fabr., Syat. Ent. p. 703(1775) ; Spec. Ina. ii, p. 347 (1781); 
Mnnt. Ins. ii, p. 285 (1787); Ent. Syat. iv, p. 99 (1794). 

Hahjs nciilata, Pabr., Syat. Tlliyng. p. 181 (1803). 

Dalpada aitpersa, Ellenr., Nat. Tijdask. v. Ned. Ind. xxiv, p. 140, f. 8 (1862). 

Dalpada nculata, Dallas, List Hem. i, p. 184 (1851) ; Walker, Cat. Het. i, p. 218 
(1867) ; Stft], Hem. Pabr. i, p. 22 (1868) ; En. Horn, v, p. 43 (1876) ; Distant, J. A. 
S. B. xlviii (2), p. 37 (1879) ; A. M. N. Tl. (5 s.) iii, p. 45 (1879). ‘ 

Grey: antonnie usually as long as the body, fuscous, with two 
white rings ; head, fuscous, immaculate; pronotum greyish or variegated 
fuscous-testaceous, furnished posteriorly with a small, obtuBO prominence; 
scutellum paler at the apex and at the base, on both sides with^ very 
glabrous yellow spot : hemelytra concolorous ; wings black : beneath 
yellow with a lateral line, fuscous, and the margins of the abdomen 
variegated fuscous and ferruginous: femora scabrous, pallid, black at 
the apex ; tibiro black (annulatod yellow), first pair dilated at the apex; 
tarsi pallid, black at the apex, four posterior feet pale, geniculm black 
(Fabr.). Stal observes that the specimens usually found in collections 
are clouded with fuscous-aeneous above, a large smooth spot at the 
basal angles and nearly the third apical part of the scutellum, flaves- 
cont, and the anterior tibim are dilated. Long, 16—18 mill. 
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Beported from China, Siam, Cambodia, Tenassorim, Assam, Silhat 
Malacca, Penang, Java, Borneo, Sumatra, Celebes, Bouru, Philippines. 
The Indian Museum has specimens from Sikkim, Assam, Arakan, 
Tavoy. 

129. Dalpada v^EtisicoLOR, Herr. Schaffer. 

Halya veraicolor, Ilcrr. Sohaff. Wanz. Jna. v, p. 7G, 1.169 f. 620 (1830) j vii, p. GO 
(1844). 

Dalpada versicolor, Dallas, List Horn, i, ji. 185 (1851); Walker, Cat. Het. i, p. 
220 (1876)5 Stil, En. neni. v, p. 43 (1870); Lotliierry, Ann. Mus. Gen. xviii, p. 648 
(1883). 

Yellow-fuscous, variegated with bronze or steel-green patches: 
head elongate, tybis extending beyond the juga which form outwards 
two obtuse angles: eyes large: antenute slender: sides of pronotum 
weakly serrated anteriorly, angles acute : two subminiaceous spots at 
base of scutellum of which the apex is long and slender; membrane 
with eight veins of which the outer on each side is indistinct: mai’gin 
of abdomen yellow-ochreous with stool-green spots; beneath pale 
orange with greenish pulverulent outer border and a black longitudinal 
spot posteriorly. Long, 14 mill. 

Reported from Java, India, Burma. 

130. Dalpaua clavata, Pabricius. 

Ciimje claoatus, Pabr., Eufc. Syst. Sappt. p. 532 (1798). 

Hedys clavata, Pabr., Syst. Rhyng. p. 181 (1803). 

Dalpada clavata, Dallas, List Horn, i, p. ISl- (1851); Walker, Oat. Het. i, p. 219 
(1867). Stal, Hem. Pabr. i, p. 22 (1868) 5 En. Hem. v, p. 43 (1876); Distant, A. M. 
N. H. (5 s.) iii, p. 45 (1879). 

Head porrect, unidentate on both sides : thorax not serrated but 
armed on both sides with a small dull-black clavato protuberance, two 
white dots at the apex: scutellum cinereous at the apex: hemelytm 
spotted fuscous: abdomen flavescent, margin black, spotted yellow 
{Fahr.'). 

Closely allied to D. versicolor, H. S., head a little longer, lateral 
angles of pronotum somewhat more obtuse, more thickened and flexed 
upwards; without the somewhat large, smooth, spot on the basal angles 
of the scutellum but at the base near the angles, a small smooth spot; 
dots more fuBCOUS, less brassy {Stdl). Long, 15—16 mill. 

Beported frpm Tranquebar, Assam. 

131. Dalpada pilicorxis, St&l. 

Dalpada pilicomis, Stal, En. Hem. v, p. 44 (1876). 

d*. Stramineons ; head, pruiiutum, lieiuclytra, and pectus, distinct- 
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ly and irregularly punctured brassy, an indistinct median streak and the 
apex of the lateral angles of the pronotum less densely punctured, the 
lateral angles of the pronotum rather prominulous, neither tumid nor 
rugose; scutollum with a somewhat large, smooth, oval spot on the 
basal angles, third apical part and discoidal sti’eak somewhat smooth, 
sparingly punctured; membrane greyish, veins fuscous : connexivum 
aeneous, segments banded with yellow; venter testaceous, sparingly 
punctured fuscous-aeneous, anteriorly subsulcato, extreme angles of 
segments, aeneous; antennee, rostrum and foot pilose, the feet sprinkled 
with fuscous ; second joint of the antonnee shorter than the third : ros¬ 
trum somewhat extended beyond the last coxro ; tylus and juga equally 
long. (? with the genital segment strongly tari-impressed, costate be¬ 
tween the impressions (Stdl). Long, 10 ; broad, 5 mill. 

Reported from the Nilgiris (Madras). 

132. Dalpada coNCiifNA, Westwood. 

Sahjs cmcirma, Westwood, Hopo, Cat. llom. i, p. 23 (1837). 

Dalpada concinna, Stal, En. Ilom. r, p. 4A! (187G.) 

Grcyish-liiteous, punctured with fuscous : two black lines between 
the eyes; thorax anteriorly sorrato; posterior angles prominulous, 
black; basal angles of soutellum pallid; membrane hyaline, longitudi¬ 
nal veins fuscous, with some oblong dots scattered between; foot con- 
colorous : sides of abdomen with black spots, a single small white spot 
in the middle. (TFeJ{^</^). Long, body 14—14y mill. 

Reported from China, India. Dallas unites this with D. clavata, 
Fabr. 

133. Dalpada ntgricollis, Westwood. 

HuJiis nigricollis. West:, Hope, Cat. Hem. i, p. 22 (1837) (cT). 

Ilahjs ohscura. West. 1. c. p. 22 ("il ) : Dallas, 1. c. p. 184 {185f). 

Dalpada nigricollis, Dallas, List Hem. i,p, 184(1851) ; Walker, Cat. Ilet., i, p. 219 
(1867). Stal, En. Hem. v, p. 44 (187G). 

$. Greyish luteous, everywhere punctured with brassy-black: 
slender, longitudinal, median lino on the pronotum and four minute 
dots, luteous ; sides of pronotum hardly serrate, posterior angles sub- 
prominulous ; basal angles of soutellum, whitish; membrane pallid, 
with six fuscous longitudinal veins and the same number of interme¬ 
diate longitudinal fuscous dots: feet luteous, dotted black; base of 
fourth and fifth joints of the antenna), white. (Westw.). Long, 17-—18 
jnill. 

Reported from Bengal. 

cT. Smaller than the $ : the head and the thorax, blackish • an- 
tennee fuscous, second joint incurved; sides of thorax entire, posterior 
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angles snbacntc, prominnlous, black; scutellnm fuscous, punctured 
luteous, basal angles luteous ; membrane whitish, the longitudinal veins 
slender with several fuscous dots strewed between them: abdomen 
fulvous with a broad latei'al band fuscous, feet luteous, punctured 
fuscous (Wostw.). Long, 12—13 mill. 

Reported from Nepal, India. 

134. Dalpada affia’is, Dallas. 

Dalpacla ajiinig, Dallas, List Hem. i, p. 185 (1851); Walker, Cat. Hot. i, p. 2iy 
(1867) ; Stil, En. Hem. v, p. 44 (1876). 

9 . Closely allied to D. nigricollis, Westw.; body broader, head 
longer, lateral angles of pronotum tubei'culoso, large, obtuse, whitish at 
the apex; scutellnm immaculate at the base, somewhat broad at the 
apex : membrane fuacescent, veins more obscure : sides of the abdomen 
variegated with Lxlvous and black : antennas fulvous, two last joints, 
fuscous (Weshv.). Long, 17—18 mill. 

Reported from N. India. 

135. Dalpada varia, Dallas. 

Dalpada raria, Dallas, List Hem. i, p. 185 (1831) ; Walker, Cat. Hot. i, p. 220 
(1867); Stal, En. Hem. v, p. 45 (1876); Distant, .1. A. S. B. xlviii, (2) p. 37 (187U) j 
A. M. N. IT. (5 a.) iii, p. 45 (1879). • 

d*. Greyish-testaceous, punctured black ; lateral angles of the pro- 
notum subtuberculate ; head, pronotum, scutellum, coriura and margiins 
of abdomen, variegated greenish-aeneous: scntelluin with two whitish 
spots at the base ; coriura rufescent at the apex ; membrane fuscoscent, 
subhyaline, veins fuscous and the basal spot black : abdomen beneath, 
testaceous, sides punctured and subapical spot, black ; feet and rostrum 
testaceous (Westfo.). Long, 18-18 i-mill. 

Reported from Silhat, Assam : when the pubesconc is removed the 
apex of the scutellum is broadly luteous. The Indian museum has a 
specimen from Tenasserim. 

136. Dalpada ALTK[tNAN.s, Westwood. 

Halys alternant, Westwood, Hope, Cat. i, p. 22 (1837). 

Closely allied to D. nigricollis ( 9 ), Westw.: differs especially in 
having the sides of the pronotum almost straight, oblique, posterior 
angles not prominulous : membrane with six longitudinal veins, fuscous, 
extended almost to the apex, the three internal connected at the base ; 
internal space fuscous ; feet with fuscous and luteous rings: sides of 
abdomen with abbreviated transverse, black strice (Westw.), Long, 
10—17 mill. 

Reported from Bengal. 
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XIII .—Natural History Notes from H. M.'s Indian Marine Survey 
Steamer ‘ Investigator,’ Commander Alfred • Carpenter, R. N., 
Commanding. No. 4. Description of a new Species of Crustacea be¬ 
longing to the Brachytirous Family Raninidse .—By J. Wood-Mason, 
Esq., Siiperintendent of the Indian Museum, and Professor of Com¬ 
parative Anatomy and Zoology in the Medical College of Bengal, 
Calcutta. 

[Received and Read August 6th, 1885.] 

(With Plato I.) 

Lyreidus channerj, u. gp. 

T’roc. Asiat. Sue. Bengal, August 1885, p, 104. 

d". Carapace transversely moderately convex, longitudinally blunt¬ 
ly carinate and slightly arched from near the posterior margin almost to 
the level of the spines marking the commencement of the antei’O-latorai 
margins, from which level to the end of the x’ostrura it is slightly con¬ 
cave ; its antero-latei'al margins armed with two pairs of long slender 
and acute outwardly and forwardly directed spines, of which the pos¬ 
terior arc nearly twice the length of the anterior pair (the left one of 
which has been broken ofE early in life and is now only represented by a 
tubercular scar) ; its sides pamllol from the larger pair of spines back¬ 
wards to the insertion of the chelipeds, whence they gradually and re¬ 
gularly converge to the rounded angles of the concave-truncate posterior 
margin ; and rapidly convei-gent from the same pair of spines forwards 
to about the level of the middle of the 3rd joint of the external maxil- 
lipeds, whence they suddenly run parallel to, or slightly divergent from, 
one another to the ends of the cxti-aorbital spines. The rostrum is 
semi-oval, or, in other words, has the form of a triangle with the apex 
rounded and the opposite sides slightly arched, and, like the eye-pe¬ 
duncles, is sux'passed by the long and acuminate extra-orbital spines. 

Immediately in frunt of the two small crescentic muscular impres¬ 
sions near the middle of its length, the carapace is crossed by b, faint 
depression, inteiTuptcd by the median carina and continued on the 
sides, passing immediately in front of the junction of the finely beaded 
postero-lateral linos with the llnea anomurica some distance to the rear 
of the hinder pair of aiitero lateral spines, and deepening as it goes, to 
the buccal fx-ame ; in front of this depi-cssion the puncture of the surface 
is much coarser and thicker than behind it. Tho antero-lateral margin 
is finely granulated and, with the contiguous subhepatic and anterior 
pleural regions, slightly haiiy. Two faint depressions, marking out a 
cardiac region, pass ufi; from the posterior ends of the crescentic im- 
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pressions, extending ratlier more than half way to the posterior margin, 
and slightly converging as they go ; and two oblique elevations, situated 
about midway between the median cariiia and the postero-lateral mar¬ 
gins, with which they are parallel, are present on the posterior third of 
the carapace. 

The eye-peduncles have the same form as those of L. tridcntahiSj 
and reach nearly to the level of the end of the rostrum, but the eyes 
tliey carry arc in process of I’oduction to the condition of those of so 
many Reptant and Braohyurous Crustacea that inhabit the muddy depths 
of the sea, and, moreover, are unequally reduced on tho two sides of 
tlio body, the left being represented by an oval and convex obsoletely 
faceted, thick, and opaqiie-yellow cornea, situated, as in the typical 
species of the genus, on the outer apex of the peduncles, with tlio 
subjacent pigment showing through the integument at its base as a 
dark lead-coloured circumferential band, while all that is to bo soon in 
the corresponding part of the right eye is a smooth and very slightly 
convex area marked out by the transparence of tho pigment of tho 
subjacent ophthalmic tract. 

The propodite of the cholipods is armed below with two acute 
triangular spines, of which tho distal is twice the size of tho proximal; 
its low dorsal crest ends distally in a small tooth ; tho cutting process 
of its inner edge is divided into five irregular tooth-like lobules; 
and its tip is strongly hooked or incurved. Tho cutting edge of the 
dactylopoditc is obsoletely two-toothed. Tho only armature of tlio 
carpopoditc is a single long and acute spine, answeiung to the distal of 
the two in L. fndenfatus. The moropodite bears a sliarp spinule in tho 
place of the tubercle seen in the typical species. Tho dactyli of the 1st 
and 2nd pairs of legs are shorter and broader, particularly those of the 
former, and the crests of the two preceding joints in the former also are 
all more lamellar, the dorsal ones being in addition distally produced to 
sharp teeth. No direct comparison of the 3rd pair of legs in the two 
species is possible, as these limbs arc wanting in the only specimen of 
the Japanese form ava.ilable for comparision, but, judging from DoHaan’s 
figure, the two last joints would appear to be much more expanded in 
the Indian one. All the legs are slenderer. 

The third and fourth abdominal terga each bear a very sharp re¬ 
curved spine in the middle line. 

Dr. Giles notes that the animal was in life, “ except a little brown 
tint in front, of a uniform salmon colourand in the spirit-specimen 
all the upper surface of tho carapace in front of the transverse impres¬ 
sion, with the exception of the lateral spines, is still darker coloured 
than the rest of the body. 
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Tho unique example from which the foregoing description has been 
drawn up measui'es :— 

millims. 


Length of carapace from tip of rostrum to posterior margin. 25.0 

,1 „ „ to the middle of a straight 

line joining the bases of the posterior spines. 8.5 

Length of carapace from the posterior margin to the same straight 

line. 16.5 

Breadth of carapace across the parallel-sided part. 14.3 

Breadth of head between tips of extra-orbital spines. 6.0 

Distance between tips of posterior antero-lateral spines . 18.0 

Length of posterior antero-lateral spines.i. 5.0 

„ „ anterior antero-lateral ,, 3.0 

„ „ genital appendages . 5.5 

„ „ rostrum, measured from a straight line drawn tangen¬ 

tially to the bottom of the supra-obital emarginations, 2.0 
„ „ extra-orbital angles, measured from the same straight 

line,. 3.4 


This interesting brachyuran may at once be distinguished from 
either of tho throe previously described species of its genus (L. triden- 
/fUuSt DoHaan, Faun. Jap. Crust. 1850, j). 138, tab. XXXV, fig. 6, 
fj. elonyatus, Miers, Pi‘oc. Zool. Soc. Lond. 1879, p. 45, both from the 
seas of Japan, and L. hairdii, S. I. Smith, Proc. U. S. Nat. Hist. Mus. 
1881, III, p. 420, from 100 fathoms, off tho South Coast of New Eng¬ 
land) by tho conspicuous armature of its carapace, by its bispinose ab¬ 
domen, and by its pai'tially aborted eyes. 

A single male only of it was dredged up in the trawl from a depth 
of 405 to 285 fathoms with a bottom temperature of 48“ to 50' Fahr. 
in the ‘ swatch-of-no-ground,’ a deep and narrow valley iniuning north¬ 
wards from the floor of tho Bay of Bengal to within a short distance 
of the shoals lying off the conjoined mouths of the Ganges and 
Bmhmaputra, in Lat. 21° 6' 30” N., Long. 89° 20' E. 

Explanation op Plate I. 

Pig. 1. Lyreiduft channeri, Natural Size. 

„ 2. Orbital, antennary, and buccal view, x 2. 

„ 3, Pour torminal Boniitea of abdomen, seen from below as they lie closely 
applied against the underside of the cophalothorax. x 3. 

„ 4. Dorsal view (to the right) of the abdomen, with side view (to the left) of 
its spinigorous 3rd and 4th terga. x 3. 

„ 6, 5a. Outline views from above, or optic soctious in the plane of the fringing 
Betas, of the loft and right eyo-pednncles respectively, to show (a.) the 
setae that fringe their two margins np to the corneal membrane on each 
side; ((>.) the thickness and the relative development of the cornea. 
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which, opaqao in both eyes, exhibits an obsonro and degenerate faceting 
in the loft, bat is devoid of all traces of facets in the right, the 
shorter and the broader of the two; and (c.) the relative atnonnt of 
pigment, represented by the dark shading, x 12. Zeiss’ a*. Oc. 2. Abbe 
camera. 

Fig. 6. The right chela, x 3. 

„ 7. Lyreidus atenops, n. sp., $ . Dorsal view (to the right) of the abdomen, 

with side view (to the left) of its spinigeroiis 4th tergura. x 2. 

„ 8. The carapace of the same in ontlino. Natural Size. 

This species may at once bo distingnished from its congeners by its narrow 
metope, its unarmed carapace, and its decumbent abdominal spine. A single 
specimen of it, with a male and two femalos of another species identical witli 
the specimen from Japan referred in the above description to L. Z-dentatm, has 
been received by me from Hongkong from Brigado-Snrgoon Hnugerford, since thin 
paper was written. 


XIV .—Natural History Notes from H. M's Indian Marine Survey Steamer 
‘ Investigator,' Commander Alfred Carpenter, R. N., Oonimanding. 
No. 5. On some Nodular Stones obtained by traivlinrj off Oolombo 
in 675 Fathoms of Water.—By E, J. Jones, A. R. S. M., Geological 
Survey of India. 

[Eeoeivod February 2nd ;—Road March 2nd, 1887.] 

(With Plato II.) 

Those nodules were forwarded to the Superintendent of the Indian 
Museum, and by him passed on to the Director of the Geological Survey, 
by whom they wore subsequently entrusted to me for examination. 

The results 9 f this investigation, thongh owing to want of time in¬ 
complete, are, as will be seen, of considerable interest; and I hope at 
some future time to be able to go into the subject more fully. 

The nodules were obtained during a trawling operation off Colombo 
in watw:* of 675 fathoms, and are stated to have been found associated 
with B ftTid and mud, which formed a hard calcareous crust at the 
bottom of the sea, and a small quantity of which was forwarded with 
the specimens. 

The stones are irregularly rounded, and Vary in shape from almost 
spherical to roughly cylindrical with rounded ends. The specimens re¬ 
ceived varied in size from 1—4 inches in length and If—f inch in thick¬ 
ness. Externally, they are rough and mostly have one or two small 
excrescences of the size of a pin’s head, and a few small pittings of about 
the same size; the colour is dirty light grey. 

27 
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On breaking tbem open, the fractured surface has mucb tbe appear- 
ance of an ordinary slate -without the cleavage, and is of a much darker 
colour than the exterior. Bunning along the central line of a long 
cylindrical one which I broke open, there is a narrow vein of a brownish 
colour. 

A microscopic examination of a thin slice shewed merely a confused 
mass of aggregates resembling in their structure that of spheerulites, 
such as occur in the so-called sphrerulitic lavas, with the remains of 
Foraminifera and Radiolaria disseminated throughout the mass. With 
oi’dinary light, little is to be seen except more or less radiating fibrous 
aggregates, but, as soon as the section is observed between crossed 
NicoVs prisms, the whole field is seen to be covered with little dark 
crosses with their limbs parallel to the planes of the prisms, and, on 
revolving the stage, the limbs of the crosses keep the same orienta¬ 
tion whilst the section revolves. 

It is when thus observed that the aggregates are seen to be entirely 
distinct from one another, as each cross keeps to its own aggregate, 
and the crosses do not overlap; so that, by revolving the stage, the limit 
of each aggregate can be determined by tracing the path of the outer end 
of one of the limbs of the crosses. 

In the volcanic rocks in which this structure is known, it appears 
to be due to incipient crystallization in a glassy mass; and at first it 
might be supposed that these masses were of igneous origin. This idea, 
however, is untenable on account of the remains of Foraminifera 
(of seveml species, tho most easily recognised of which arc the 
globigerinin) and Radiolaria which are sparsely scattered through the 
mass and, in some cases, enclose a sphcerulitic aggregate. 

An indeterminate greenish substance, which probably consists of 
glauconite, is also seen scattered through the mass. 

The only difference that can be detected between the central vein 
and the portion between it and the exterior is that the aggregates in 
the central vein are much larger and the colour brown instead of 
green, and that it is unacted on by hydrochloric acid, which d^'ssolves 
out some calcic carbonate from the other portion. 

As mentioned by Mr. Daly in his letter forwarding the nodules, 
those are very heavy, having a sp. gr. of 3'77 at a temperature of 30° 0. 
as against water of 4° C. 

A qualitative analysis shewed the nodules to consist in great part 
of baric sulphate together with small quantities of calcic and strontic 
sulphates, small quantities of calcic and magnosic phosphates, aluminic 
silicate, calcic carbonate, and traces of iron, sodium, and manganese. 

Not having the time to devote to a complete quantitative analysis, 
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I made, in order to arrive at an approximate estimate of the propor¬ 
tion of baric sulphate present, a determination of the sulphuric acid. 
An average sample from two of tho nodules powdered and dried at 
100° C. gave 82*5 % of baric sulphate, the whole SOjHoj being calcula¬ 
ted as SOgBao". 

This result is, however, of course too high, as a small quantity of tho 
SOjHog is combined with Ca. and Sr. in the form of calcic and strontic 
sulphates, though, from the results of tho qualitative analysis, it is pro¬ 
bably not much too high ; and we may, I think, safely take 75°/o as tho 
percentage of baric sulphate present. 

In order to see whether the material was derived from the mud in 
which the nodules occur, ^nd which also contained Foraminifera, I made a 
qualitative analysis of the mud, and fouTid it to consist mainly of alumi- 
nic silicate, with small quantities of calcic carbonate, some iron, and a 
trace of manganese ; there was also a trace of an alkaline earth which 
was not removed by boiling with hydrochloric acid and subsequent 
washing, but this, on spectroscopic examination, shewed itself to bo 
lime. 

In spite of the negative result of the analysis of tho mud, I am in¬ 
clined to think, from the presence of the Foraniinifoi*a both in the mud and 
enclosed in the nodules, that tho latter have been formed at the bottom 
of the sea either at the spot where they were found or at no great dis¬ 
tance therefrom, though it is difficult to imagine how tho material was 
obtained, but it is possible that a careful analysis of a larger quantity of 
the mud would reveal a trace of Barium, for sea-water contains a slight 
trace of this element. 

1 cannot at present call to mind any instance of sphfisrulitic 
structure occurring without the aid of heat. 

In volcanic lavas and in artificial glasses, it may be regarded as 
concretionary, or as resulting from incipient crystallisation or devitri¬ 
fication around certain points or nuclei. The nuclei when they exist 
consist either of a granule or a minute crystal or crystallite, but most 
commonly no nucleus is discernible.* 

In this case, however, it would seem, that it must be duo to slow 
segregative action; and, baric sulphate being very slightly soluble in 
water, the deposition would be very slow and may have been to some 
extent crystalline, at any rate sufficiently so to produce the same effect 
as incipient crystallisation from a glassy mass. 

. The execution of the accompanying plate has been kindly superin¬ 
tended by Mr, J. Wood-Mason. 


* Rutley’s Study of liocks, i?. 183. 
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Explanation op Plate IL 

Fig. 1, 2. Tho external appearance, natural size, of Bomo of the nodules. 

Pig. 3. A thin slice treated with hydrochloric acid and seen between crossed 
Niool’s prisms; shewing the dark crosses and radiating structure of the aggregates. 

Fig. 4. A thin slice shewing some of tlio enclosed Foraminifera as seen by or- 
dintiry light; from a microphotograph (Smith and Beck’s 1^" obj.) taken in the Bio¬ 
logical Laboratoiy of the Indian Museum, Calcutta. 


XV .—Natural History Notes from H. M.^s Indian Marine Survey 
Steamer ‘ Investigator’, Commander Alpket* Caepenteb, R. N., Com~ 
manding. No. 6. On Si:g new Amphipods from the Bay of Bengal .— 
By G. M. Giles, M. B., F. R. C. S., Surgeon-Naturalist to the 
Marine Survey. 

[Eoceived and Bead March 2nd, 1887.]. 

(With Plates III—VIII.) 

CONTENT.S. 

§ 1. A description of two new Speoios (i. Phronima hucephala and ii. Phroni- 
mella hippocephala) of tho Amphipod Family PhronimifUe, with some Bemarks on 
tho Genera of the Family. 

§ 2. Rhabdosoma incexfujutoris . 

§ 3. Anyphiprovoi; loiigicornuta. 

§ 4. Lestrigonus hcngalensi/!. 

§ 5. Eurystheus Idrsufus. 

§ 1. A Description of two new Species of the Amphipod Family Phro- 
iiimidse with some Bemarks on the Genera of the Family. 

The genus Phronima of the division Rijperina and family Phroni- 
midee is a veiy limited and peculiar one. The species 'that belong to it 
are remarkable for their bizarre form, and for the circumstance that 
the head is considerably prolonged downwards, like that of a quadruped, 
in a direction at right angles to the long axis of the body. 

The number of joints in the legs appears to be less than the normal 
seven. This is due, on the one hand, to the coxal plates being fused with 
the pleuron of each segpnent, and, on the other, to the circumstance that 
the dactylopodito is in most instances very small or reduced to a mere 
rudiment. Spenco Bate* gives as a generic character that the 6th 
thoracic appendage (third poreiopod) has tho dactylopodite fused with 
the propodite. This is, however, I am inclined to believe, an errorj 
arising probably from tho want of fresh specimens. Such also appeara 

* Catalogue of Ampliipodous Crustacea in the British Museum, p, 316. 
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to be the case not only in the sixth but in the two preceding appendages 
of one of the species described below. A careful examination, however, 
of various intermediate examples, furnished by the difEerent appendages 
of the two species that have come under my notice, has satisfied me that 
the dactylopodite is neither absent nor fused with the propodite, but is, 
in such instances, represented by a minute spine-like body articulated 
to the distal extremity of the propodite, and usually fiaukod by a pair of 
tiny hairs, which appear again in a more developed fox’m in the similarly 
placed “ dactyloptora ” which Spence Bate (loe. cit.) describes on the 
dactylo-propodital articulation of P. sedentaria. 

Both my species were taken in the drift (surface) net,—the one that 
has been named P. bt^cephala, off the Mutlah light in a depth of 15 
fathoms, the other, Phronimella hippocephala, in somcAvhat shallower 
watpr off the mouth of the Dharara river on the Orissa Coast. Both 
are perfectly colourless and transparent, so that most of the inteinal 
organs, muscles, &c., can bo soon with the greatest facility through the 
integument. The circumstance of my only having obtained a single speci¬ 
men of each in the surface-nct appears to point to their not being nor¬ 
mally surface organisms. While under observation, living in the tube 
of the net, although perfectly capable of swimming with considerable 
activity, they yet showed a tendency to sink to the bottom and rest 
there. For these reasons, it is probable, that their true habitat is the 
bottom in the localities and depths already mentioned. 

In his recent monograph on the JPhrmiimivUe* Claus divides the 
family into two sub-families—the Phrosinince and the Phronitninw. 
With the first we have nothing to do, as neither of the species to bo de¬ 
scribed can be rcferi'ed to this subfamily. Of tho Phronivdnos, he 
enumerates four genera, of which Phronima Latr. is thus defined:— 

“ Body produced, with much narrowed and elongated last thoracic 
segment, with 3 pail’s of styloid uropods. Head short, but elevated, 
with much produced vertico-oral axis. In the female the anterior an- 
tenneo two-jointed, and posterior antenna) represented by a globularly 
arche^ basal joint provided with a short bristle. The mandibular palps 
are wanting even in the male. Maxillipedes strongly compressed with 
lanceolate laminoe and a conical “ tongue ” (Zunge). Both pairs of 
gnathopoda slender, with weak, apposed subchelie. The 6th pair of 
thoracic appendages provided with slender apposed shear-like forceps. 
Three pairs of gill-sacs on 4th, 6th, and 6th thoracic segments.” 

Now, the family, so far as it is known, is of such variable charac¬ 
ter that each new addition to its numbers appears to require a genus to 


* Arbeit, aus d. zool. Inst. d. Uuiv. Wien u. d. zouh Stat. in Triest, 1878,11,1. 



214 G. M. Giles— Six new Amphipode from the Bay of Bengal. [No. 2, 

itself; and to the genus, as thus limited, neither of my forms can be 
said perfectly to agree. 

To the less limited genus of Spence Bate, however, one of them 
corresponds in every point, but it differs from the genus as defined by 
Claus in the following points ;—1st., in my one female specimen, I can 
make out no trace whatever of inferior antonnsB ; 2nd., the subchela of the 
“ 5th ” (6th) thoracic appendage cannot bo said to be slender, the fixed 
ramus being very stout and almost quadrate ; 3rd., there are two extra 
small gill-sacs on the 2nd and 3rd thoracic segments, a character ex¬ 
tremely abnormal, but of the reality of which I carefully satisfied myself. 
To avoid, howevei-, the necessity of manufacturing a new genus, I 
describe it as a member of the genus Phroniyia, as defined by Spence 
Bate, under the name of P. hiicephala. 

With the second of the species to bo described the case is differ¬ 
ent, as it will not fit into any genus, whether the Phronima of Spence 
Bate, or the genera distinguished by Claus, namely, Phronima^ Phroni- 
mella, Phronimopsis, and Paraphronima. Of these the species comes 
nearest to the definition of Phroriimella, which is thus given by Claus:— 

“ Body much produced, entirely transparent, with but two pairs of 
style-shaped uropods, head short, with high-arched upper surface, 
vertico-oral axis much produced. The two front segments united 
without suture. Mandibular palps wanting even in the male. Tongue 
(Zunge) of the raaxillipedcs reduced to a wart-like excrescence. Both 
pairs of gnathopods slender with weak apposed subchelin. The third 
pair of thoracic appendages somewhat smaller, the fourth much pro¬ 
duced. The fifth pair of legs with a much produced apposed pair of 
subchelaa. Three pairs of gill-sacs on the 4th, 5th, and 6th thoracic 
segments.” 

With this definition, the specimen agrees in the very important 
detail of possessing but two pairs of style-shaped uropods, and in nearly 
every other item save in this that, in our species, the “ 3rd ” (4th) 
thoracic appendages have the unfortunate peculiarity of being the longest 
and almost the largest of the whole series, instead of being smaller. A 
minor difference is that the two first thoracic segments, although united, 
shew signs of a short, but perfectly distinct, suture between their pleura. 

On this account, one is reduced to the alternatives of either widen¬ 
ing the range of Phronimella by cutting out the character referring to 
the third thoracic agpendage, or of making a new genus. The making 
of now genera is an expedient which should, 1 take it, be avoided when¬ 
ever possible, so that 1 prefer to adopt the former alternative and to 
describe the species as Phronimella hippoc^hala. 

1 will now proceed to the description of the two species. 
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(i.) Phronima bucephala, n. sp., PI. Ill, Figs. 1 & 2. 

Head large, and broad at the top, which is almost completely 
occupied by the regularly arranged series of components of the apical 
eyes. These latter, though essentially paired organs, very nearly blend 
in the middle line, so that only a small space in that situation is 
unoccupied by their visual cones. The dorsal aspect of the head forms 
a large, transversely oval shield, which is separated from the anterior 
and lateral sm^faces by a distinct horizontal fold. The portion of 
the head below this forms a truncated cone, tapering from the shield 
like vertex to the mouth, which is placed on the truncate (ventral) 
aspect; the whole presenting a curious resemblance to the head of a 
buffalo, which is further heightened by the circumstance that the 
maxillipedos, lying along the posterior aspect of the truncated cone, 
present an outline much like the largo fleshy fold behind the lower jaw 
of that animal. The lateral eyes are placed on the lateral aspect of the 
head, immediately below the fold that separates the lower truncate 
portion from the oval apical shields Their component cones, like those 
of the apical eyes, are regulai’ly arranged, but are somewhat widely 
separated, so that there is no true faceting, although a close approach 
to the true compound faceted eye is attained. 

The antennules arc short and two-jointed ; the first joint about a 
quai’tor the length of tho second, which is of clavate form, and termi¬ 
nated by a tuft of fine, short hairs ; the entire length of the organ being 
a full third less than that of the conical portion of the head. 

Tho antennm are obsolete. 

The gnathites are somewhat small and are articulated to the in¬ 
ferior or ventral aspect of the truncated cone. Only enough was seen 
of them to establish their being quite of the usual type, without any 
salient peculiarities, Tind that the mandibles arc unprovided with any 
appendage. An unfortunate lurch of tho ship spilled tho portion of the 
dissection containing them as they wore being separated for the pur¬ 
pose ^ drawing. 

The thorax^ as seen from above, forms with the cephalic shield a 
pear-shaped body ; its five anterior dorsally visible segments being very 
broad, tho penultimate tapering rapidly, and the last being very long and 
narrow. The first two are short and hard to distinguish from each 
other. 

All the thoracic appendages^ with the exception of the anterior 
gnathopoda, are provided with branchial sacs, but the last two of these 
greatly exceed the rest in size. 1st gnathopod about one-sixth the length 
of the body. The dactylopodite very minute and claw-shaped, its 
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articalation with the propodite flanked by a pair of minute flattened 
hair-like bodies. The propodite is simple, slightly falciform, its poste¬ 
rior border fringed with fine, short, stiff setae. It forms, in conjunction 
with the prolonged postero-inferior angle of the carpopodite, a somewhat 
incomplete subchelee. The meropodite and ischiopodite are short and 
triangular, and the basipodite is stout and cylindrical, forming more 
than a third of the length of the appendage. The 3rd thoracic append¬ 
age, or 2nd gnathopod, is of generally similar form to the preceding, 
but is longer and slighter, equalling a fourth of tho whole body length. 
The Bubohela, too, is even less perfect, the prolonged postero-inferior 
angle of the carpopodite amounting to little more than a stout spine. 
The 4th and 5th thoracic appendages, subequal and closely resembling 
each other, just equal tho combined head and thorax in length, the 
anterior being slightly the longer and stouter. In both, the daotylopodite 
is minute and claw-like, pi’opodite and carpopodite subequal and 
cylindrical, but stouter, and a third shorter than the two preceding 
joints, the ischiopodite short and triangular, and the basipodite long, 
cylindrical, swelling somewhat at its distal extremity, and forming 
quite a third of the length of the whole limb. The 6th thoracic append¬ 
age is by far the strongest of the series; it is, however, considerably 
shoi'tcr than Sx-d and 4th, being as long only as the thorax. The 
daotylopodite is represented by a mei’e rudimentary spine. The propodite 
forms a stout curved claw which, in apposition with the inferior border 
of the carpopodite, , forms a powerful subchela. The carpopodite is 
triangular, its inferior border being nearly as long as the lateaal. Tho 
antero-inforior angle is prolonged into a powerful spine, and tho inferior 
border is armed with three dentations, between which arc a correspond¬ 
ing number of small, isolated tufts of hairs. The meropodite and 
ischiopodite are short and quadiangular, and the basipodite, forming 
fully half tho length of the limb, is stout, cylindrical, aind strengthened 
xilong its poateiior border by a nai’row buttress. The 7th and 8th thoracic 
appendages are alike in plan, the former being, however, decidedly 
the smaller, especially as to the basipodite, which is much longer and 
stouter in the 8th appendage. In both, the dactylopodites are minute 
and claw-like, the propodites of an elongated pyriform outline. The 
carpo- and meropodites cylindrical, the isebiopodites shoj^t and triangu¬ 
lar, and the basipodites spindle-shaped. 

Abdomen narrow, tapering, depressed rather than compressed, 
the first three segments long, diminishing from before backwards, the 
first nearly equalling the long last thoracic segment in length, the third 
being but half its length. The last three together only equal the 2nd in 
length. 
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The first aibdominal appendages are of the usual amphipod 

tjpe, the first and third being suboqual, the middle one slightly the 
longest. The last three abdominal appendages are alike in plan, and the 
fourth is the longest. They consist of a long cylindrical basal joint 
provided with a pair of lanceftlato rami with seirate margins. The 
penultimate pair arc the shortest of the three and the last but little 
inferior to the fourth in size. The basal joint of the fourth has the 
appearance of being composed of two joints; such an arrangement is, 
however, from a morphological point of view, so improbable, that, 
although it is represented in the drawing, I have hesitated to describe it 
as such. Both sides, however, appeared alike. 

The telson appears oj^solete. 

The unique specimen is certainly a female, but the unlucky accident 
to the dissection prevented my dissecting out the generative organs. 

Its actual length was 5*75 mm. 

(ii.) Pheonimblla hippocephala, n. sp„ PI. Ill, Fig. 3. 

The second species difEers from the first in many important points. 
Speaking generally, it is, both as to body and limbs, if I may use the 
expression, a much more lanky species. 

The head somewhat resembles that of a horse in shape, but the 
resemblance is not nearly so striking as that of the first species to the 
head of a bull. It is not so broad at the top, and no fold surrounds it; 
so that the appearance of a cephalic shield is not produced : its dorsal 
aspect is covered with a large, widely separated pair of apical eyes. 
The lateral eyes are situated low down laterally, of medium size, 
and of the same structure as in the first species. 

Both antewnules and antennee arc present; the former, much the 
larger, consist qf a, throe-jointed peduncle and a flagellum of eight 
or ten short segments, total length equal to a third of the body exclusive 
of the head. The first two joints of the peduncle are short, while the 
third, of dilated spindle-shaped form, makes up more than half the 
lengths of the organ. Near the distal extremity it is provided with a few 
short, flattened hairs. The flagellum is quite naked with the excep¬ 
tion of one or two small hairs on the last joint. 

The antennee are little more than half the length of the antennulea 
and consist of a peduncle formed of three short joints and a naked 
tapering flagellum as long as that of the antennule, the proximal arti¬ 
culations of which are ill-marked. 

Being unwilling to destroy my only specimen, the gnathites and 
maxilUpedes were not closely examined: they appeared to resemble very 
closely those of the first species. 

28 
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The thwax is long, narrow, depressed rather than compressed, 
the first two dorsally visible segments scarcely separable. The third 
has the inferior angle of its pleuron produced into a sort of triangular 
spine, overlapping the second. The fourth and fifth, of nearly equal 
length, form the widest portion of the body; the sixth longer and 
narrower than these ; and the last, the longest and narrowest of all, 
is provided behind with a spine on either side of the middle line and 
hn.H this posterior border considerably everted, so as to admit of 
hyperextonsion of the abdomen on the thorax. 

The 6th, Cth, and 7th thoracic appendages are provided with 
branchial sacs, the hindermost being the largest. In the gnathopoda, the 
coxal extension of the pleura is considoi-able, apd extends well below the 
level of any of the rest. The gnathopoda are on the same general plan 
as those of the first species, but arc much longer and more slender, and 
their subchelro are far less developed, being represented, in the anterior 
of the two, by a process some distance from the inferior extremity of the 
cai’popodito, and, in the posterior, by a small projection half way along 
its length (this is if anything somewhat exaggerated in the drawing). 
The 4th is considerably the longest of all the appendages. It is, 
however, very slender, both the 5th and Gth exceeding it in stout¬ 
ness. It equals iu length the thorax and first two segments of the 
abdomen, and to all appearance consists of but five joints, the dacty- 
lopodite being represented only as a minute hair-like body. The 
propodite is very long and tapering, foiTuing nearly a third of the length 
of the limb. The oarpopodite, ineropodito, and basipodite are long and 
cylindrical, and the ischiopodite is short and quadrangular. The 5th 
closely resembles the preceding, but is shorter than it by the length of 
the basipodite, the carpopodite being loss than half as long as that of the 
3rd. The postero-inferior angle of its ischiopodite is prolonged into a 
spine, and the posterior border of its much stouter basipodite is armed, 
along the distal half of its posterior border, with three strong serrate 
spines. The Gth is considerably the stoutest of the series, and equals 
the thorax and first segment of the abdomen in length. The dactylopodite 
is represented only by a minute hair-like body, the propodite, long and 
falciform, the carpopodite, a long flattened body, the opposible inferior 
border of which is but of small extent, is armed along its anterior 
border with six powerful seriations, so that the extremity much more 
resembles the sabre of a Squilla than a subchela. The mere- and ischio- 
podites are short and triangular, each having the anterior border armed 
with two serrations. The basipodite, cylindrical above, is three-sided 
below, each border ending in a strong spinous process, in addition 
to which the anterior border is armed with three stout, and the posterio 
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witib two smaller, serrations. The 7th and 8th are alike in all respects, 
save size, the hinder b3ing the larger. With the exception of the 
short triangular ischiopodites, all the joints arc cyliudi'ical. The longer 
of the two barely equals the abdomen in length. In both the dactylopo- 
dites are minute and hair-like. 

The abdomen is slightly shorter than the thorax, the segments 
diminishing in length from before backwards. The anterior extremity 
of the first segment, whore it joins the thorax, is much constricted, the 
broadest part of the region being across the second segment. The last 
three segments together barely equal the third in length. 

The throe anterior abdominal appendages ai'o of the usual typo, the 
middle one being the Jargest and the hindermost, the smallest. The 
fourth consists of a cylindrical basal joint nearly as long as the third 
abdominal segment. It is provided with two lanceolate entire-margined 
rami, the outer of which is slightly the larger. The fifth is I’opresented 
only by a short bud-like rudiment. The last closely resembles the 
fourth, but is somewhat shorter, and its rami are equal. 

The telson is rudimentary, 

A single specimen measuring about 7 mm. in length. 

§ 2, RiIAB 1)O.SOMA INVESTICJATOBIS, U. Sp, PI. IV. 

This species presents a close resemblance to R. whitei and R. 
armaluni, forms wliich have recently boon demonstrated to bo male and 
female of one species by Claus,* by whom, as also by J. H. Streets,f they 
are well described. The two must accordingly now stand as R. armatum 
(Milne-Edwards). 

After comparing the present species with the above descriptions, 

I am inclined to think that it is a distinct form, more especially as 
the animal was obtained, although at some distance from the land, 
from the shallow muddy water about the Palmyrus shoals. Still, the 
resemblances arc so numerous that the shortest way of describing the 
new species will be to enuraemte the differences from the above quoted 
deset^tions of R. armalnm. 

Two specimens, one male and the other female, were obtained; 
the latter being that shown in the figure. It is probably an adult, as 
the brood-pouch, although empty, is well-marked and of considemble 
size. 

The differences, described from the female as the more complete 
specimen, are as follows.—1. The head is shorter, not equalling (rostrum 
included) one half the total length of the body. 2. The mandibular 

* Arbeit, aus d. zool. Inst. d. Unir. Wien, u, d. zool. Stat. Trioat, 1879^ II, 2. 
f Free. Aoad. So. Plul., 1878, pp. 287 — 280. 
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palp is longer, exceeding in length considerably the first joint of the 
inferior antennes. 3. Spence Bate {Cat. Amphvpodous Crust. Brit. Mus. 
1862) desoribes B. whitei as “ having the coxa of first pair of gnathopoda 
produced to an obtuse point ” ; this is wanting in our species. 4. All 
three of the authorities agree in describing considerable differences 
between the Ist and 2nd gnathopoda in size, length, and formation: 
in the present species these are suboqual and very closely resemble 
each other. 6. Spenco Bate describes the pereiopoda (last 5 thoracic 
appendages) as gradually increasing in length posteriorly, the fourth 
pair longest, the fifth obsolete. In our form, the third is longer than the 
fourth, and the fifth, although either obsolete or destroyed in the male, is 
represented by a club-shaped basipodite in the female. 6. The some 
writer also gives the last three abdominal appendages as differing con¬ 
siderably in length, the last being the longest, while in our form they are 
subequal, the first being a trifle the longest. 

Length of male 2'5 c. m., of female 4‘9 c. m. 

The male differs further in the inferior antennae being much shorter, 
and the mandibular appendage correspondingly diminished. 

I append a table of measurements from Glaus of B. armatum; and 
a comparison of the corresponding measurements of the present species 
in an adjacent column is, I think, alone sufficient to establish the specific 
distinctness of the two forms. The measurements are in millimeters. 

JZ. investi. 

R. armatw, gatoHs. 

cf I I cf 1 tf 
15 ! 18 20 ' 3G 

8,819 
6^' 9 , 9 ' U 

71 91 : 9.> 10 

3 4 f 21 

31 41 41 31 

G 9 8 10 

6,8 71 8 

41 I 41 61 3 

6,8 71 9 

I 

I 

In the male specimen of our species the rostrum is very much 
broken, in the female it is nearly complete. The specimens ai'o pi'cservod 
in the Indian Museum. 

§ 8. Amphipronoe longicornuta, n. sp., PI. V. 

Three specimens of the small amphipodous crustacean to bo de¬ 
scribed below were taken in the drift-net in the clear but shallow Water 
of the Mergui Archipelago. 

It probably has its proper habitat at the surface, as it swims easily, 


Length of rostrum (brokcTi) .... 

huud... 

thorax. 

8 anterior abd. segs. 

4th abd. sog. 

5th & 6th abd. Bogs. 

telaon. 

Ist oandal atjlo. 

2nd „ „ ‘. 

Srd „ ,, . 
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ihongh with no great speed. Its most salient peonliarity is the immense 
length of the rigid 5-jointed antennce, which ftre much longer than in 
any form hitherto described, and are carried folded up and directed 
obliquely downwards and forwax’ds in front of it. 

The total length of tho body is 6*6 mm., and the animal is opaque, 
of a pale pinkish brown tint, and plentifully sprinkled with deep mad¬ 
der-brown pigment spots, which are most numerous on the pleura and 
00 X 60 of the thorax, and on tho ontiio surface of tho 2nd and drd 
abdominal segments. 

It is stoutly built, not markedly compressed. 

The head is large, its length, depth, and breadth each equalling 
rather less than |^th tl^ body length; its entire tipper and lateral 
surfaces occupied by the largo regulai’ly faceted eyes, and its anterior 
inferior aspect deeply hollowed for tho reception of the antennules and 
of the first joint of the antennae. 

The thoj’ox forms the bimdest and deepest part of tho body, but its 
segments are short, so that its entire length is but -§th longer than 
the head. The coxal plates are united to tho pleura, without any very 
obvious suture, and the first and the last two segments have their 
terga ankylosed. 

Tho antenna and antennules are formed on almost exactly tho same 
plan as those of Mhabdosoma. On looking at the latter genus, one is in¬ 
clined to be led to tho conclusion that the curious antennae have been 
evolved to enable the animal to reach out beyond tho enormously pro¬ 
longed rostrum and oephalon generally, which latter formation together 
with its generally slender foim certainly suits tho attainment of a high 
rate of speed. The present species, however, demonstrates tho danger of 
such hasty deduction, as we have hero tho antennas of even greater 
proportional length than in Bhabdosoma, while the head and body 
generally are short and stout and the entire plan of its struoture is 
adapted for strength rather than speed. 

The antennules^ when at rest, are almost completely hidden within 
the depression of the antero-infeiior face of the ce'phalon, tho tip 
of the flagellum only being visible; they consist of a three-jointed 
peduncle of peculiar form (Fig. 2.) and a three-jointed flagellum (Figs. 2. 
& 3.). The basal joint is articulated to the recessed surface of tho 
oephalon, close to the middle line, at a point about even with tho 
middle of the eye. Tho first two joints are short and compressed 
and quadrate, directed obliquely downwards and forwards; the third 
joint is much larger, and is much compressed, so that, seen from 
Ixdow, it appears merely slightly clavate, viewed laterally, it is seen 
to be broad and of falciform outline, carving round, so that its distal 
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border comes to bo directed upwards and forwards. Its convex border 
is thickly clothed with a multitude of very fine, soft, flexible hairs, 
regularly arranged in distinct, but closely placed, transverse rows. The 
body of the joint is filled up by a large ganglionic mass, which appears 
to send off branches to the bases of the hairs. The flagellum (Fig. 3.) is 
extremely small in proportion to the peduncle, and consists of throe 
joints, Bubequal in length, compressed, and diminishing progressively in 
breadth, so that the last joint is cylindrical; the first joint is provided 
with a circlet of soft clavatc or spindle-shaped flattened hairs not so 
long as, but considerably broader than, those of the distal joint of the 
peduncles. The second has a similar pair of hairs springing from a de¬ 
pression on its distal aspect, while the last jpint, which presents two 
slight constrictions in its length, is free from hairs, with the exception 
of three stiff tapering auditory bristles at its extremity. The entire 
organ is less than a millemeter in length and is so articulated as to bo 
capable of flexion and extension only, no lateral play being practicable. 

The antenna} take their origin a little behind, but much external 
to, the antcnnulcs, so that their first joint is placed close to the wall 
of the recess, and, in their habitual posture, they are completely hidden 
from the outside. The first joint roaches quite to the front of the recess, 
BO that, to the casual observer, the second appears to be the first joint 
of the appendage, and to take its origin considerably in front of the 
antcnnulcs. The 2nd, 3rd, and 4th joints are cai*ried folded sharply upon 
one another and the 2nd and 3rd of them arc each half as long as the 
animal exclusive of the last two abdominal segments; the fourth is 
slightly shorter and the fifth very short: the proportional length of tho 
6 joints being as 25 : 67 ; 67 : 60 : 3 ; and the whole length of the organ 
being a little over 9 m.m., or about times tho length of tho body. 
Each joint is thickly clotlicd with extremely fine short, hairs, too small 
to be visible except under veiy high amplification. The musculature of 
their appendages is peculiar. In the fii’st joint, a pair of powerful 
muscles, flexor and extensor, are located in its proximal two-thirds, and 
act by means of two distinct tendons on the second joint. In the re¬ 
maining articulations, tho muscles are confined to a small part of tho 
distal extremities, which are dilated for their reception, the muscles 
in each case being in pairs so that no lateral motion is obtainable. 

The mouth-organs appeared to be very rudimentary, but were not 
closely examined. 

The 2nd and 3rd thoracic appendages (gnathopoda) are short and 
stout and can scarcely be made out in the usual position of the animal, 
being carried folded closely against the ventral surface of the body. 
They closely resemble each other, differing only in the more anterior 
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being stouter with its basipodite shorter than in the hinder; they are 
provided with a curious complex subchola (Fig. 7.). The dactylopo- 
dite forms a stout sharp claw and is ai*ticulatcd to the propodite by 
a movable joint acted on by powerful muscles. The propodite consists 
of a Stout cylindrical curved body so bent that its posterior border is 
apposed to the prolonged inferior border of tlio carpopodite. This 
posterior border is armed with a strong flat plato provided with a 
toothed cutting edge. The carpopodite is stout, compressed, and 
quadrangular, and has its inforo-postciior angle prolonged into a sharp 
process. The posterior half of this border is formed by a thin plate with 
a toothed edge, opposable to the smaller plato on the propodite. In 
extreme flexion, these t)yo plates overlap each other, the carpopodital 
plate passing inside that of the propodite ; all the remaining articula¬ 
tions are compressed, but broad and strongf the meropodites are short 
and triangular, the ischiopodites short and quadrangular. The basi¬ 
podite of the 2nd gnathopoda is as long as all the other articulations 
together, while that of the first is but |- as long; in both, the articu¬ 
lations are curved forwards and extremely stout. A cord-like glandular 
body runs through the middle of each of these appendages ending in 
the base of the propodite. It is difficult to bo certain as to the point of 
exit of its duct, but this was doubtfully made out as opening near the 
angle between the two limbs of the subchola. The muscles of these 
appendages are Large and distinct, each joint being provided with a 
flexor and extensor; in the two distal articulations, the flexor is by far 
the more powerful, but in the next the two are nearly of equal strength, 
while, of the muscles contained in the basipodite, the extensor is the 
more powerful, and its tendon, passing through the ischiopodite, is 
inserted into the base of the meropodite, being i*ciuforoed by only a 
small slip taking origin from the former joint, while only a small 
accessory slip of the extensor contained in the basipodite is inserted 
into the ischiopodite. The 4th and 5th thoracic appendages are cylin¬ 
drical and of the usual ambulatory type; they aro subequal, slightly 
excee^ng the thorax in length, but the fifth is slightly the stouter of the 
two. The 6th and 7th are like the two preceding appendages, save that 
their basipoditca are strengthened by strong buttress-like developments 
of their anterior and posterior bordei’s ; the 7th but little exceeds the 5th 
in length; but the 6th is the longest of all the thoracic appendages, equal¬ 
ling the thorax and the first abdominal segment in length. The 8th tho¬ 
racic appendage is peculiar, its basipodite is formed on the same plan as 
those of the sixth and seventh, but is shorter, and if anything broader, so 
that its outline approaches the circular, and its remaining joints are so 
short that together they do not equal the breadth of the basipodite. 
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The hrst three abdominal appendages are subeqnal and are of quite 
the usual amphipod typo, but are rather short. The three remaining 
(Fig. 8) abdominal appendages di&r greatly in length; l*he Ist has 
the protopodite as long as the basipodite of the longest thoracic append¬ 
age ; its two rami are foliacoous, the inner slightly exceeding the* outer 
mmus. The 5th is but half the size of the 4th, and the irregularity of 
its rami is more marked, while the last appendage is but half the length 
of the penultimate and has its inner ramus nearly twice as long as the 
outer. 

The animal agrees well with all the characteristics of the genus as 
given in Spence Bate, though the 8th thoracic appendage would perhaps 
bo bettor described as stunted than as rudimcnjbary. 

§ 4. Lestrigonds bengaiiENSIs, n. sp.. Pis. VI. & VII. 

In looking over the literature referring to the genera Lestrigonus 
and Hyperia^ it becomes increasingly apparent that Spence Bate’s 
suspicion as to the doubtful value of the latter genus was well founded. 
One after another species of Lestrigonus have been paired off as males 
with Byperia females, so that the latter genus must, in all probability, be 
entirely abandoned, as its retention could only be justified by the dis¬ 
covery of a form whose males retain permanently the character of the 
genus. 

The present species is one of the commonest surface organisms of 
the Bay of Bengal, and is especially so in the more truly pelagic por¬ 
tion of its area. 

I was on this account able to obtain a largo number of specimens,— 
including (a) females of Hyperia form, but with rudimentary inferior 
antennm; (&) immature malos of Hyperia-form ; and (c) 9 mature males 
of Lestrigonus form,—amongst which all stages between the two latter 
conditions were observable. 

I notice that the pelagic Lestrigoni are very generally credited with 
being parasitic on medusee, &c. In the present species, this is not 
the case. 1 have occasionally seen them ensconced in the cavity of a 
Salpa, but believe this to have been an accidental circumstance, as by 
far the larger number were captured swimming freely. 

The specimen figured (PI. VI.) was taken in the drift-net about 
100 miles from land in the Bay of Bengal, the depth of the water in the 
locality being 850 fathoms. Seven specimens were obtained on this 
occasion and some hundreds have since been taken. 

As all specimens of the Lestrigonus-form are of nearly equal size, 
and all the appendages are fully developed, it is probable that they are, 
in spite of their small size, adult animals. The greater part of the 
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surface of the body and appendages is liberally besprinkled with patches 
of black pigment, so that, seen in the water, they appeared of a dark 
reddish grey tint. The pigmentation is deepest on the pleura of *the 
thoracic segments, on the basipoditos of their appendages, and on the 
abdomen. The lower part of the ccphalon, too, including the gnathitos, 
is so deeply pigmented, that it is extremely difficult to mako out the 
arrangement of the parts, as they are almost opaque to transmitted and 
nearly impossible to bo illuminated by direct light. The entire length 
of the animal is 2'5 m.m. 

Tho only two of the members of the genus enumerated in Spence 
Bate and elsewhere which approach it in size aro L. ferns and L. fuscus, 
though both of these ai*o •considerably lai'gor than any of my specimens. 
Moreover, in the present species, the seventh thoracic appendage (fourth 
pereiopod) is considerably larger than the ifrccodiiig and succeeding ap¬ 
pendages, whereas in L. feo'us all three are described as suboqual, and 
in L. fuscus the third peroioi)od is stated to be longer than tho fourth. 

It differs also from tho description and figures of these species in 
several other particulars, I would, therefore, propose to namo it L. 
hengalenais. 

In swimming, it progresses by a series of jerks, lying on its side and 
moving in small circles. 

Tho head is tho broadest portion of tho animal, the two immense 
eyes projecting considerably beyond the very narrow thorax when soon 
from above. The eyes are of largo size and distinctly faceted, tho anterior 
faceted membrane being easily separable, and they cover the entire upper 
and lateral aspects of the head, the anterior aspect of which is deeply 
excavated for the reception of the antonncc. 

The thorax is composed of seven distinct, but very short, segments; 
tho junction between tho pleura and tho coxal plates being hard to mako 
out, as also are tho junctions of tho terga of tho first 5 thoracic segments. 
The segments increase in length slightly from before backwards, but not 
to any very marked extent; the entire thoi*ax forming less than a third 
of the Intire length of the animal. 

The first three abdominal segments are of very largo size, especially 
the first two, either of which is as long as any three of tho thoracic 
segments. Tho fourth abdominal segment is much shorter and narrowed 
in front, so as to bo freely movable under the much excavated posterior 
border of the third. The fifth and sixth abdominal segments are very 
small, and the latter is united without* suture to the short, accurately 
semicircular telson. 

The antenntiles are as long as tho entire body of the animal pins 
the protopodite of the sixth abdominal appendage. Their peduncles 
29 
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consist of three joints, of which the first is large and globular and 6:Ued 
with a number of muscular bands, that are evidently capable of 
moving its articulation with the second in all directions. It contains 
also a small antennular gland. The second is extremely short, and the 
third, which is pear-shaped, is provided, along its inferior border, with 
a number of closely set exceedingly fine hairs. The flagellum consists 
of between 20 and 30 long, narrow articulations, longest in the middle 
of the organ, the first being exceptionally short. Each joint oatries 
two or three exceedingly fine hairs, and the last, a pair of blunt, oylindri« 
col hairs of uniform thickness throughout. 

The antenna are shorter than the antonnules, equalling in length only 
the head, thorax, and first two abdominal segments; and, like these, their 
peduncles are three-jointed, the third joint being considerably longer than 
the two first. The flagellum is also closely similar, but differs in the first 
joint being long and conical, and in the armature of the terminal joint, 
which is provided with a pair of bifid (or, possibly, four) tapering hairs. 

The dissection of the gnatliites was attended with considerable 
difficulty no less on account of their oxti’eme minuteness than because of 
their dense pigmentation, so that I am even now by no means satisfied 
ns to the exact relative position of the parts in this stage of the 
animal. The mandibles (Eig. 6.) are stout and provided with a long 
throe-jointed naked palp. Thoir masticatory plate (shown separate¬ 
ly in Eig. 7) is peculiarly well developed, being provided with several 
rows of regularly arranged conical teeth. The maxilleo are liberally 
toothed and the maxillipedos have one of their lobes terminated by a 
biramous jointed appendage. 

The second of the thoracic appendages is short and stout and pro¬ 
vided with a somewhat incomplete subchcla. The third, longer and 
somewhat slighter, has the subchela very well developed, the opposable 
prolongation of their carpopodites being distinctly hollowed out for the 
reception of the cylindrical propodite. The remaining thoracic append¬ 
ages are of the usual type, increasing regularly in size to the seventh, 
which is largest; the sixth and eighth being snbequal. The eighth has 
its posterior border provided with a strong buttress-like plate. Some 
of the posteinor thoracic appendages are provided with gill-sacs, but I 
was unable to satisfy myself as to their exact number and position in 
this stage of the animal, although they are probably identical with those 
of the JSypmo-stage. 

The first throe abdominal appendages are subequal, and on the 
usual amphipod plan. The remaining three have long protopodites 
and small equal rami, the first two being snbequal, while the last is a 
quarter shorter than the preceding two pairs. 
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The form (the jSjrpma-stage) figured on PI, VI. was obtained on tho 
same occasion as the Lestrigonm bengalenais. The specimens were about 
equally divided between the sexes; and I have little doubt that the 
males (Fig. 1.) are merely a young stage of this species, as they agree in 
all essential particulars save the smaller development of the fiagella of 
the antennes. Even here the differeuco lies only in tho smaller length of 
the individual joints and not in their number. Seen apart from tho 
more fully developed forms, they would certainly bo assigned to the 
genus Hyperitti especially some specimens, smaller than that figured, in 
which the antonnm are even shorter. If this supposition be correct, 
distinctions between Hyperia and Leatrigonua can hardly, as already 
advanced, be of generic v^ilue. Whether or not all male Hyperia ulti¬ 
mately develop a long flagellum is of course doubtful, but there can be 
little doubt that all Leatrigonua pass through an Hyperia-stage. Speak¬ 
ing generally, the Hyperia-stago is shorter and stontor and more like 
the female (Fig. 3.) described below. In this specimen, I could clearly 
make out three gill-sacs attached to tho 4th, 5th, and 6th thoracic 
segments. I was more fortunate, too, in tho dissection of the gnathites 
in the younger than in the adult specimen; and a glance at tho in¬ 
complete figures of those of the adult form as compared with those 
of the more completely figured Hyperia^at&ge confirms tho opinion as to 
the identity of the two forms. With tho exception of tho antennw, tho 
appendages are practically identical in both, save that in tho younger 
form they are proportionally a trifle shorter than in tho adult. 

The female, in general form, closely resembles the young male ; she 
is, however, shorter, but more stoutly built, tho very short thoracic seg¬ 
ments being of remarkable depth. Tho principal external difforonce 
between tho sexes lies in the antennm, which, in tho fomale, are 
remarkably ill developed. In the antenmdes, there is a throe-jointed 
peduncle, practically identical with that of the male, but tho flagellum 
is reduced to a rudimentary first joint. Tho antenna are reduced 
to a rudiment of tho basal joint of the peduncle. All the females 
collected carried iu a well-developed brood-pouch a number (about 18 
or 20) of largish (6-25 m.) ova, none of which had gone beyond the stage 
of segmentation. The length of tho specimen figured is 1*75 m.m. 

§ 6 . Burtstheus uirsutus, n. sp., PI. VIII. 

The species described below was taken on the same occasion as 
Leatrigonua hengalenaia. It is nearly transparent and, saving a few 
scattered patches of reddish brown pigment, colourless. Only a single 
specimen was obtained. 

The animal is 4 m.m. long. 
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Tho head is ^ths of tho total length, irregularly quadrate and 
smootli; it is produced anteriorly into a small blunt rostrum, and the 
small oye, which is pigmented red brown and consists of numerous 
ocelli, is placed opposite to the root of the antonnules. 

Tho thorax and ahdomen ai’C of equal length and of nearly the 
same depth and breadth throughout. In the thorax, the segments in¬ 
crease regularly in length from before backwards, while tho first two of 
the abdomen are subequal to the hinder thoracic segments and the third 
is much longer than any other segment, the last three decreasing rapidly 
in length. 

The antennulcs are rather more than half as long as the body; the 
peduncle forms the larger half of their length and consists of three 
stout joints, the distal two of which are fringed on their lower surface 
by a number of very long ' flexible hairs, tho proximal joint is beset 
with extremely fine short hairs only, tho secondary appendage is 
small and consists of four short joints well provided with short stiff 
hairs, and the flagellum consists of about cloven short articulations 
liberally fringed below with short fine hairs. 

Tho antennal are somewhat shorter, slightly less than half the body 
length; their peduncle consists of five joints, of which tho first two aro 
^extremely short, the second being armed with a strong downwardly 
produced spine, the third joint is longer and stouter than cither of those 
of tho antonnules and the fourth and fifth subequal in length and consider¬ 
ably longer; as in the antennulcs, the two distal joints are liberally 
fringed below with long flexible hairs; tho flagellum is short, barely 
equalling the last joint of the peduncle in length; it consists of seven 
short joints all well provided with hairs, tho last joint cariying, in 
addition, a pair of peculiar stout bifid hairs. 

The gnathiies could not be examined, with the'exception of tho 
maxillipedos, which are remarkably long and pediform. 

All tho thoracic appendages are remarkably hirsute, being covered, 
in addition to the largo stout hairs, shown in the figure, with a perfect 
coat of fine hairs visible only under considerable amplificatioif.' The 
second and third are very weakly subcholate, the propodites being merely 
dilated and not produced into an opposible member. Tho first is much 
smaller and slenderer than the second, but both are on tho same general 
plan, the dactylopoditos being barely serrated and the propodites armed 
only with one or two stout spines. Tho fourth and fifth are subequal, 
the fourth slightly tho longer and stouter; they slightly exceed the 
second in length and arc of tho usual ambulatory typo. The sixth, 
seventh, and eighth tliomcic appendages agree in having their basipo- 
ditcB very largo and strengthened by large anterior and posterior buttress- 
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like plates; they differ, however, considerably in length, the fifth being 
the shortest of all the thoracic appendages, while the sixth and seventh 
much exceed the anterior onus, the seventh being more than halt as 
long as the body, and the eighth even longer. 

The first three abdominal appendages arc rather long and slender, 
but are quite of the usual type. The last throe are short and cylindrical, 
having both their protopodites and rami armed with a number of short 
very stout spines; they decrease regularly in length from before back¬ 
wards, the fourth being as long as the fifth and sixth together, and the 
sixth, very short. The telson is a short compressed lamina armed with 
a number of short tooth like spines similar to those on the posterior 
abdominal appendages. ^ 

EXPLANATION OP THE PLATES. 

PtATK III. 

Pig. 1. PhronUna huccphidn, ii. sp., iiialo. x 18. Pig. 2. Last tliroo obdo* 
ininal segmonts of the saiuo with their appouclagcs. x 60. Fig. 3. Phroniniella 
hippocephala, n. sp. x 12‘5. 

Plate IV. 

Pig. 1. Rhahdonoma mrestitjatarin, ii. sp., female, as seen by dark groniirl illu- 

mination. x 3'8. Fig. 2. Thorax with appendages of the same, x 14. Fig. 3. 

End of an anteunulo. x 200. ^ 

Plate V. 

Pig. 1. AmphipronoU longicornulux, ii. sp., male, x 17. Fig. 2. Antomiulo. 

X 39. Fig. 3. Flagellum of anteunulo. x 180. Fig, 4. An antenna, x 7. 

Pig. 5. First joint of an antenna, x 40. Pig. 6. Head soon from below (diagram¬ 
matic). Fig. 7. 2nd thoracic appendage, x llo. Fig. 8. Last throe abdominal 

segmonts, x 25. 

Plate VI. 

Fig. 1. Lestrigonus bengalemifi, n. sp., male, x 40. Fig. 2. Last joint of 
antennulc. x 400. *Fig. 3. Last joint of an antenna, x 4W. Fig. 4, Peduncle of 

anteunule. x 100. Fig. 5. Peduncle of antenna, x lOO. Pig. G. Mandible and 

its appendage, x 200. Fig. 7. Masticatory plate of mandible, x 200. Fig. 8. 
The maxilloe. x 200. Fig. 9. Portion of inaxilipcdc. x luo. Pig. lO. Last tlireo 
segmonis of abdomen with their appendages, seen from above, x GO. 

Plate VII. 

Fig. 1. Lestrigonus bengalensis, n. sp., immature male, x 40. Fig. 2. Lust 
throe segments, soon from below, x 40. Fig. 3. Lestrigonus bengalensis, female. 
X 40. Pig. 4. An ovum from her brood-pouch, x 4Q, Fig, 5. Head of fcm{ilc, 
front view, x 40. Fig. G. Mandible and its appendages, x 200. Pig. 7. 1st 
maxilla, x 200. Fig. 8. 2nd maxilla, x 200. Fig. 0. Maxilli^xido. x 200. 

Plate VIII. 

Eurystheus hirsutus, n. sp. x 40. 
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XVI .—Natural History Notes from H. M's Indian Marine Survey 
Steamer ‘ Investigator,* Commander Altked Caei'ENTER, R. N., 
Commanding. No. 8. The Mean Temperature of the Deep Waters of 
the Bay of Bengal. By Commander Carpenter, R. N., D. S. O., 
F. R. Met. Soo., F. Z. S.—Communicated hy The Superintendent op 
THE Indian Museum. 

[Received August let;—Bead August 8rd, 1887.] 

(With Plato X.) 

The temperattirc curves of the deep sea at difEerent points in the 
Bay of Bengal vary but little at depths gi’catel’ than 100 fathoms. The 
larger number of observations have naturally been made in shallow 
waters, that is to say, in less than 300 fathoms; but, still, more than one 
observation has now been obtained for every 100 fathoms down to 1900 
fathoms. The gi*eatest depth at which the temperature has been ob¬ 
tained is 2,105 fathoms, oft' the east coast of Ceylon, at which depth a 
Casella-Miller thermometer shewed 33°.7 Fahr. corrected for pressure, 
the correction being subtractive. As will be seen by the following 
example, the uniformity of temperature comes to be a check on the ac- 
%uracy of the thermometers and, vice versd^ on the accuracy of the depth 
found. 


Bate. 

No. of 
Thermo¬ 
meter 
used. 

Depth 
in Fa¬ 
thoms. 

8. I. 1885. 

31478 

675 

29. IV. 1886. 

19042 

676 

6. V. 1886... . 

32096 

675 


- 

— - ^_ 


Correct 

od tom* Locality, 

perature.j 


41'^'7 Near the head of the Bay of Bougal. 
'12‘1 Bast of Little Andaman Island, 
41'8 Off Colombo, Ceylon. 


Here we see only a variation of half a degree at the same depth in 
widely difEerent places, and the error of reading ofE absorbs quite half of 
that. Unfortunately, the scale is not cut on the thermometer tube but 
on porcelain at the side; and, as the bent tube of the Miller-Casella ad¬ 
mits of a small movement, cai*e has to bo taken to hold the tube firmly 
against the scale, so that both mercury ends shew similar readings, be¬ 
fore taking the reading of the minimum index, which has been pushed 
up the tube to some lower temperature whilst under water. The um- 
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fonoity of temperature also shows a uniform origin, for the change of 
temperature in large bodies of water is slow. The submarine inflow 
which must come from the southward to make up for the great eva¬ 
poration of the bay, is therefore probably uniform in temperature and 
widely spread. It should be mentioned, however, that the observations 
have been entirely made in the fine season between November and May ; 
and, although surface disturbance by wind would be unlikely to affect 
deep ourrents, yet it is just possible that the great climatic difference 
between the two monsoons may upset the balance in other ways and so 
alter the rate of submarine inflow. 

Slow-moving deep currents such as would exist at the bottom of 
the Bay of Bengal canijot be accumtely tested by any moans yet de¬ 
vised. It is true that the United States Coast Survey have lately de- 
i ailed a vessel specially to take i.he strength and direction of the Gulf 
Stream in the Straits of Florida, and that a oai*eful section was obtain¬ 
ed, by means of special fittings, of the strength and volume of the 
stream in that its narrowest portion. But even there, where consider¬ 
able movement might have been exi)cctod, it never exceeded one mile 
an hour at the bottom, which was only some 400 fathoms deep. It is 
then unlikely that the same insti-ument, ingenious as it is, would bo of 
any service at the greater depths owing to the far greater sources 
error and the very much slower movement. 

Whatever ourrent-motcr is used will have to bo very sensitive, and 
must bo anchored at the bottom for at least thirty hours, without being 
fouled by fish or weed, to minimise errors of lowering it down, pres¬ 
sure, hauling up, &c. 

Surface currents are, however, guaged with comparative ease, and 
the depth of these as yet found by the “ Investigator ” range from 80 
fathoms to 175 fathoms in the open waters of the bay. 

Off the Rivers Hughli and Ganges, a higher temperature was fre¬ 
quently found at five to ten fathoms than at the surface, and tliis pro- 
Ijably occurs when the fresh water of the rivex’S brings down a lower 
tempAature, and temporarily ovei’lies the salt water. 

Future observations of temperature will be unlikely to vary more 
than one degree Fahr. from the mean curve given in the accompanying 
plate for depths greater than 100 fathoms; but at depths between 10 
and 100 fathoms they may vary 6° either way. 

A remarkable verification of depth by aid of the thermal reading 
was made in March last. When tabulating the mean temperatures 
last January, I noticed that the tempeititui^ shewn at a cast of 1400 
fathoms, made in 1885, in Lat. 19°.34' N., Long. 91°.07' E., was far more 
suitable to a depth of 1000 fathoms. Upon reference to the Sounding 
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Bocord Book, it was soon that the cast was given a value of only “ fair,” 
whilst a remark was made that “ the wire appeared to have lain on the 
bottom/' too light a weight having been used to shew the instant of 
contact. The opportunity ofFered soon after of making another cast on 
the same spot with an improved sounding machine, when a depth of 
912 fathoms was obtained with a temperature differing only one degree 
from that of the former cast. 

Whilst taking some soundings east of the Andaman Islands in 
November last, I found that there were two abnormal temperatures, 
one of 41'’.7 at 782 fathoms instead of 40°.5, which is the moan at that 
depth, and one of 41°.2 at 1010 fathoms instead of 37°.7. Both of those 
terapemturos point to the water having been < warmed by passage over 
some shallower ridge of about 740 fathoms (see accompanying plate). 

If wo look at a chart of the east side of the Bay of Bengal, wo see 
that there are throe inlets into this partly enclosed sea. One is only 
150 fathoms deep, viz., Prepsiris Channel; one is not marked with any 
depth, viz., the Ton Degree Channel; and one has 7G0 fathoms marked 
nearly on the ridge bot\yeon Acheen Head and Great Nicobar. The 
two high tomporatures at 782 fathoms and 1010 fathoms seem to prove, 
so far as two observations can bo a proof, that no greater depth than 
(J^40 fathoms exists on the ridges between Acheen Hoad and Great 
Nicobar and in the Ten Degree Channel. 

A glance at the curve will show that a striking change occurs at 
150 fathoms, and that below that depth the diminution of temperature 
is much more gindual. 

This agrees with our observations of the depth of the surface cur¬ 
rents, that is to say, of the quick-moving portion of this ocean, After 
1200 fathoms the change of temperature becomes very slow. A line 
joining Sandoway in Arrakau with Calingapatam on the Orissa coast 
forms the southern limit of the 1200 fathom contour of the bottom of 
the Bay. Down to 1200 fathoms the thermometer is a check on the 
depth obtained, but deeper than that there is too little change. 

The mean temperature of the first 150 fathoms being a inoving 
variable* may have some influence on the climatic conditions of the 
Bay. 

A warm surface current was met with in April in Lat. 17°.34' N., 
Long. 88° B., where the water down to 120 fathoms was all 4 to 7 de¬ 
grees above the mean, the greatest difference being at GO fathoms. It 
was then sotting to the E. N. E. 

* By ‘ a moving variable ’ I moan that that portion of the ocean which moves 
most mpully has also the most varying temperature. 
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The locjal distribution of our Indian Mammalian fauna is nob only 
of spocial interest to naturalists in this country, but is also important to 
those who are mainly concerned with questions of general geographical 
distribution. To be of real use, local lists should be founded on speci¬ 
mens actually captured in the region under review; less direct evidence 
should rarely be accepted. And nowhere, perhaps, in this great country 
is greater precision required in assigning a station to the forms which 
inhabit it than in the case of the Himalayas. For not only does the 
fauna of these nlountains differ markedly according to the elevation 
above sea-level, but it also varies strikingly as wo proceed from east to 
west in them. We have, moreover, in the Himalayas a meeting ground 
of Paleearctic, Indian, and Malay forms; and, for the elucidation of the 
complei questions of station and habitat of species, strict accuracy is 
required in lists of forms inhabiting merely political divisions of the 
Himalayas. 

In view of the considerations above mentioned, the expression so 
often affixed to a species of “ Habitat, Nepal ” might be only a degree 
less vague than “ Habitat, Himalayas,” were it not for what may be 
called an accident. The term “ Nepal ” may mean either the whole 
State of Nepal, or a very small part of it, the Nepal Valley. The 
State of Nepal is about 500 miles in length, and has an average breadth 
of about 100 miles; part of this country differs in no way from the 
30 
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adjoining plains of India, but most of it is highly mountainous, and 
in it, indeed, is found the highest mountain in the world. The Nepal 
Valley, the true “ Nepal ” of the natives, is a small tmct, some 20 
miles in length by 16 in breadth, at an elevation of from 4050 to 
4500 feet above sea-level, in which is situated the capital of the state, 
Kathmandu. But the Nepal Valley is the only part of the state 
which has been efficiently explored zoologically, and, consequently, we 
may be pretty certain that, when the term Nepal only is used to denote 
the station of a species, the Nepal Valley is what is really meant. 

I once lived for two years in the Nepal Valley, and while there 
made largo collections of zoological specimens. Amongst these, I pre¬ 
served 40 specimens of bats, and, on my return i,o England, I spent some 
time on a careful identification of them, by reference to published de¬ 
scriptions and by comparison with specimens in the British Mnseum. 
In this way, I ascertained that the whole of my specimens were referable 
1-0 only 10 species, and the next step was to find out whether the forms 
I had secured were previously known to occur in Nepal. This task 
proved much more difficult than the mere identification of the species; 
the information available about the species of Ohiroptera actually in¬ 
habiting Nepal being somewhat vague and confused. 

In order to show why the matter lacks precision, it is necessary to 
trace the source of our information on the subject. 

Mr. Brian H. Hodgson, to whose labours zoological science is so 
largely indebted, lived for more than twenty years in the Nepal Valley ; 
and during this time he made very extensive zoological collections, and 
described many new forms. He discriminated altogether twelve species 
of bats from Nepal, and to every one of these he gave a new scientific 
name. Unfortunately, however, he did not describe all the species 
whose names he published, and some of the descriptions ho gave were 
not sufficiently full to fix the species intended without doubt. Mr. 
Hodgson presented most of his specimens from Nepal to the British 
Museum, and he also gave a few to the Asiatic Society of Bengal. This 
led to Dr. J. E, Gray and Mr. Ed. Blyth identifying some of HoUgson’s 
species with others previously named by different authors, and in some 
cases to more extended description of the Nepalese specimens. Some 
doubt and error were in this way introduced, as will be explained fur¬ 
ther on; the doubt hanging over the species named by Mr. Hodgson but 
never described by him. 

Mr. Hodgson left Nepal in 1844. He never returned to that 
country, but, after a visit to England, he settled for some years at Dar¬ 
jiling, in the Sikkim Himalayas east of Nepal, and collected zoological 
specimens there largely. These spoils he also gave to the British 
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Museum and to the museum of the East India Company in London. 
Mr. Hodgson’s name had, however, become so firmly connected with 
Nepal in the minds of English zoologists, that some portion of bis 
collections in Sikkim were wrongly assigned by them to Nepal. So 
that, mainly by Dr. Horsheld, Hodgson’s additions of Chiroptera from 
Darjiling were published as coming from the former countiy. Owing 
to this confusion, at least half a dozen species of bats from Sikkim, 
never obtained by Hodgson in Nopal, were credited to the latter countiy 
on the strength of that naturalist having collected them. 

In 1876 and 1878, Dr. Dobson’s two admirable works on the 
Chiroptera appeared. Tho task this author had on hand was too ex¬ 
tensive to permit his pacing particular attention to a relatively small 
qi^estion like tho station of certain species iu Nopal; ho had, moreover, 
to be guided to some extent by previous waiters, and to rely on museum 
labels, which are not always accuiute. He has iu consequence given in 
his works some species as from Nepal wdiich wore not obtained there 
by Hodgson or any one else, and has altogether omitted mention in his 
synonymy of two names given by Hodgson to Nepalese species. 

In short, without much balancing of evidence, it was impossible to 
draw up a correct list of the bats of Nepal from the writings of the 
authors I have referred to ; and I consequently determined to investi¬ 
gate the whole question with the aid of tho specimens I had myself 
collected. The result of my enquiry is set forth in this paper. 

I have already mentioned Mr. Hodgson’s collection of bats from 
Nepal. This forms tho foundation of our knowledge on the subject, 
and the subsequent additions of material can bo readily indicated. In 
1871, a collector of the Indian Museum obtained 3 specimens of bats, 
representing two species, at Kathmandu; and the third and last collec¬ 
tion of Nepalese .Chiroptera is my own. 

Mr. Hodgson named 12 species from Nepal, but some of his speci¬ 
mens in the British Museum show that he really obtained 13 species io 
that country. The collector of the Indian Museum did not, I think, 
add aaything to Hodgson’s list, although one of his specimens was 
described as a new species by Dr. Dobson (see p. 253). Of the 10 species 
which I obtained, no less than 6 were never secured by Mr. Hodgson in 
Ne]}al. The inference 1 draw from this is that the list of species of 
Chiroptera now actually known to occur in the Nepal Valley does not 
completely represent the forms to be found there. A considerably 
extended list must be the rew'ard of future w'orkers in that country. 

As regards a list of bats inhabiting the whole State of Nepal, that 
would certainly include a very large number of species not to be found 
in the Nepal Valley ; for anything I know to the contrary nearly every 
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species of bat found in India may occur in Nepal terntory. That must 
be mei«e matter of conjecture, for, as I have mentioned, we haTe only 
certain tcnowledge of the majority of forms which occur in and near the 
Nepal Valley. 

In the following list reference is made under every species to the 
ample descriptions given in Dr. Dobson’s works. Detailed descriptions 
would therefore be quite superfluous in this paper; but 1 have endea* 
voured to include such information as is available, from Indian sources, 
regarding the habits of the animals. It is matter for regret that our 
knowledge of the habits of bats is so scant. 


I. PtKROPUS MEDIDS. 

Pteropua mediust Tcmminck, Monogr. Mammal, i, p. 176 (1827) ; Dubsou, Mono- 
gr. Asiat. Cbiroptera, p. 18 (1876); Cat. Chir. Brit. Mua. p. 61 (1878). 

Pteropua Imcocephaluaj Hodgson, J. A. S. B. vol. iv, p. 700 (1835). 

Mr. Hodgson appears to have obtained a number of specimens of 
this bat in Nepal, as he presented four examples collected there to the 
British Museum. The typo of Ptero^us leucoee^halus measured, length 
of head and body 10 inches, and expanse 46 ; the weight of the animal 
was 22 ounces. Dr. Dobson mentions that all these Nepalese examples 
have the head and under surfaee paler than usual, and that one speci¬ 
men has an abnormal additional upper molar, immediately behind the 
third molar. 

Mr. Hodgson informs us that this species never appears in 
the central X'egion of Nepal save in autumn, when it comes in 
large bodies to plunder the ripe fruit in gardens. So far as the 
Nepal Valley is concerned, this remark hardly accords with my two 
years’ experience of that portion of the country ; for 1 was never able to 
obtain a specimen of Pteropus meditis there. Of late years, at all events, 
tills animal can only be regarded as a straggler to the Nepal Valley, 
and, whenever it does make its appearance there, I have little doubt that 
it merely travels about a dozen miles from the low and hot valley ^ the 
Trisul Gonga, immediately to the north-west of Nepal. Its route to a 
point so far in the interior of the Nepal mountains would naturally be 
along the easy gradient offered by the valley of the Gandak river, and 
its eastern-branch up to Now'akot (or Nayakot). 

An interesting note will be found in Dr. J. Anderson’s ‘ Catalogue 
of the Mammalia in the Indian Museum ’ (1881, p. 101) on some semi- 
migratory movements of Fteropus mediua, in immense numbers, during 
i^aOumu. 
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2. Ctnontctbris amplexicaudita. 

Pteropm ampleaicaudatus, Geoffrey, Ann. da Mus. zr, p. 96 (1810). 

Pteropus pyrivorus, Hodgson, Jouru. Asiat. Soo. Beng. vol. iv, p. 700 (1885). 

Cynonycteris amplexicaudata, Dobson, Mon. Asiat. Chir. p. 29 (1876) ; Cat. Cbir. 
Brit. Mus. p. 72 (1878). 

Mr. Hodgson’s description of his Ptet'opm pyrivorns from Nepal 
leaves little doubt that he was referring to Cynonycteris amplexicaudata : 
he gives, length of head and body 6 inches, tail 0‘5, expanse 24; weight 
5 ounces. And Dr. Dobson’s examination of the type specimen in the 
British Museum settles the question. Mr. Hodgson says that those bats 
only appear in Central Nepal in autumn, and at midnight, when they 
come in large bodies to pfundor the fruit-gardens. As the animal was 
considered a perfect pest from the havoc iU made among the ripe pears, 
he called it pyrivorns. He adds that when these bats appear in Central 
Nepal they must necessarily come from a very considorablo distance, 
and that in the plains it is noted of them that they will travel 30 or 40 
miles, and as many back, in a single night, in order to procure food. 

Those remarks of Mr. Hodgson as to the habits of Pteropus pyrivo- 
rus have been repeatedly misapplied to a totally distinct species of bat. 
Dr. J. E. Gray wj^ongly placed Pf. pyrivurm as a synonym of Cynopterus 
marginatus in his List of ‘ Mammalia in the British Museum * xmblishcd in 
1843. In 1844, Blyth confidently asserted that Pteropus pyrivorns was the 
same as Cynopterus marginatus (J. A. S. B. XIII, p. 479) ; it does not 
appear that he had seen an example named by Hodgson,but Gray certainly 
Imd two Nepalese specimens before him which are still in the collection of 
the British Museum. Horsfield, Hodgson himself, Hutton, and Dobson 
followed suit in this wrong determination. Hutton (P. Z. S. 1872, 
p. 693), under the head of C. marginahts, quotes Hodgson’s account of 
Ft. pyrivorus and makes some remarks about the (supposed) wonder¬ 
ful feat accomplished by this bat in travelling from the plains to the 
Nepal Valley, and back again, in a single night. Dr. Dobson gives 
Pt. pyr§vorus as a synonym, and quotes a portion of Hutton’s remarks, in 
his article on Cynopterus marginatus in the Monograph of Asiatic 
Chiroptera (p. 26). But in the ‘ Catalogue of Chiroptera in the British 
Museum,’ published two years later, ho finds that Pteropus pyrivorus is 
undoubtedly Cyn. amplexicaudata, and gives Mr. Hodgson’s remarks 
about its habits, correctly, under the description of the latter animal. 
The proverbial immortality of error, however, asserts itself, for, in the 
work last mentioned, we find the article on Cynopterus marginatus 
transcribed from the Monograph without excision of the references to 
Pteropus pyrivorus. The latter title is given as a synonym with a re- 
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ference to P. Z. S. 1836, p. 36; and, at page 83, Capt. Hutton's misapplied 
remarks about O. marginatus being a perfect pest in Nepal &o. is re> 
peated. It is easy to show that both these entries are erroneous. There 
is no mention of any bat on page 36 of the Proceedings of the Zoologi¬ 
cal Society for 1836 ; the page should bo 46, and there will be found the 
name only of Pteropus pyrivorus^ whose characters have to be sought for 
in the * Journal of the Asiatic Society of Bengal,’ that is to say, in 
Hodgson’s original desciiption in Vol. IV, 1835. Moreover, Dr. Dobson 
does not find any specimen of Cynopterus marginatus from Nepal in the 
British or Indian Museums, Mr. Hodgson never having obtained any 
example of it in that country. As to Captain Hutton’s remarks on the 
habits of (so-called) Gynopterns marginatus in Nepal, that writer of 
course knew notliing of the bats of Nepal beyond what ho derived from 
Hodgson’s published accounts, and he merely followed Blyth and others 
in supposing that Ft. pyrivorm was a synonym of C. marginatus. 

About the great distances supposed to be traversed by O. amplexi- 
caudata in a single night iu search of food, I think there is a miscon¬ 
ception—at least so far as relates to the Nepal Valley. At the 
time Mr. Hodgson wrote his account of this species, he was probably 
not familiar with the Nowakot (or Nayakote) district, about 16 miles 
only in a direct line from Kathmandu. This part oi the country, al¬ 
though situated to the north-west of the Nopal Valley, is more than 
2000 feet lower than the latter; one part of it, at Devigbat, being less 
than 2000 feet above sea-level. The climate, vegetation, and fauna of 
this district naturally differ strikingly from those of the Nepal Valley, 
and hoi’e certainly wo may expect to find both Pteropus medius and 
Oynoti. amplexicaudata quite at home. A glance at any recent large 
scale map of India Avill show the broad valley of the Gandak river 
stretching from the plains into the Nepal hills, and Nowakot in the 
valley of the Trisul Ganga, the eastern affiuont of the Gandak. Al¬ 
though so far in the interior of the hills, it will readily be understood 
that, in such hoi malarious valleys, we have a direct continuation of the 
climate and flora suited to O. amplexicaudata. It is no wonder then 
that this bat should stray from the Nowakot district into the Nepal 
Valley in search of food, at suitable seasons ; and the supposition of its 
travelling 40 miles in a direct line over hill and dale, to visit the Nepal 
Valley at midnight, may be dismissed as improbable. 

Thi*oe examples of this species, from Nepal, were presented by Mr. 
Hodgson to the British Museum, and these were probably the only 
specimens he obtained iu that country. 
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3. Gtnoptebus marqinatus. 

Pteropus marffinatus, Geoffroy, Ann. dn Mns. xv, p. 07 (1810). 

Cynoptenis marginatm, Dobson, Mon, Asiat. Chir. p. 24< (1876) ; Cat. Chir. Brit. 
Mus. p. 81 (1878). 


I obtained only two specimens of this species in Nepal, one from the 
Nowakot district about 16 miles north-west of Kathmandu; and another 
just within the Nepal Valley, which had evidently strayed there from the 
Nowakot district. The captures were effected on the 13th and 27th of July. 
The first example obtained is a female, evidently an old animal, as the 
molars are much worn, and the second is a male, apparently full grown, 
but not old. 

The following are measurements taken from these specimens after 
preservation in alcohol:— 


Length, head and body 


„ head . 

„ ear (anteriorly from notch) 

Breadth, car . 

Length, ear to tip of nostril . 

eye to tip of nostril. 

forearm. 

thumb and claw.... 

third finger. 

fifth finger. 

tibia. 

foot and claws. 

Expanse. 


9 . 


30 

3*2 

0-45 

0-45 

1-3 

1-25 

0-7 

0-7 

a-47 

0-45 

11 

11 

05 

0-47 

2-5 

243 

0-9 

1-03 

4-1 

3-9 5 

3-1 

2-9 

0-95 

086 

0-0 

0-55 

lO'O 

160 


The dental formula of these two specimens is :— 

Incisors eanines prernolnrs J, mohu’s \ — 30. 

Ears margined with wljite; wing-moinbrane from basal half of 
first toe; fur olive-brown above, pale fulvous beneath. Claws black, 
with white tips. Compared with specimens of C. tnarginatus in the 
Britisti Museum, I could not detect any difference except in size, the 
Nepalese examples being decidedly small and having short ears. My 
measurements accord best with those of G. htachyotm, from S. Anda¬ 
man Island, given by Dobson in the Monograph of Asiatic Ohiroptera ; 
but, as this variety does not even figure as a synonym in the Catalogue 
of Chiroptera published by him later, it is to be presumed that O. mar- 
ginatus must be regarded as a species which varies greatly in all 
dimensions. 

Mr. Hodgson did not obtain this species in Nepal, and, although it 
has often been quoted as from that country on his authority, it has been 
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shown, under the head of Oynonycteris ampUxieaudata, that this was 
founded on error. Consequently, the present notice is the first authentic 
racord of the occurrence of 0. marginatue in Nepal. 

4. Bhinolofhus luctus. 

Bhinolophus hwtm, Temminck, Monogr. Mammal, ii, p. 24 (1835) ; Hatton, 
Proc. Zool. Snc. Loud. 1872, p. 694; Dobson, Mon. Asiat. Chir. p. 39 (1876) ; Gat. 
Chit. Brit. Muh. p. 105 (1878). 

Rhinolophaa pemiyer, Hodgson, Joum. As. Soc. Beng. vol. xii, pt. i, p. 414 
(1843.) 

There seems to be no doubt now that the species described by 
Hodgson, from Nepal, under the name of Bhinolc^hus perniger is, as 
Blyth first stated, the same ^ as Bh. luctus^ Temminck. Mr. Hodgson 
gives the following measurements of the type of Bh. 'perniger^ a female: 
length of head and body 3*25 inches, tail 1*12, head 1*31, expanse 17, 
oar from anteal base 1*G8, ear from crown of head or posteal base 1*37, 
mdius 2*02, third finger 4*0, tibia 1*37, foot 0*81. Captain Hutton 
gives, for Bhr. luctus from Masuri, head and body 3*5 to 4*6 inches, 
tail 1*95 to 2*1-2, ear 1*5, expanse 17*12 to 18*5, radius 2*75 to 3, third 
finger 4*5. 

Mr. Hodgson did not present any example of Bh. perniger to the 
Bntish Museum, but he gave a skeleton of the species to the Asiatic 
Society in 1842, w’hich is at present in the collection of the Indian 
Museum. Dr. Dobson enters this example in the catalogue appended 
to his ‘ Monograph of Asiatic Cliiroptera ’ (p. 194), and under the heading 
of locality ho puts “ Nipal ? ” There can, however, be no doubt that 
this specimen having been received from Mr. Hodgon in 1842 must have 
come from Nepal and no other country. I have not been able to trace 
any other authentic record of a Nepalese specimen of the species. 

Concerning the habits of this bat in Nepal, Mr. Hodgson says that it 
is shy and never approaches houses or cultivated country ; and that it 
dwells in the deep forests and caves of the more precipitous mountains. 
On this Captain Hutton remarks tliat such are not the habits of Bh. 
luctus at higher elevations in the Himalayas further west than Nepal. 
I am disposed to think that Hodgson’s observation is correct, so far as 
Nepal is concerned. I never obtained a specimen in the valley daring 
my residence there, and, if it had anything like the habits of Bh, minor 
or of the different species of Phyllorhitm in Nepal, I could not have 
failed to secure such a fine and conspicuous species as Bh. luctus. 

As Mr. Hodgson obtained very few specimens of it in Nepal (per¬ 
haps only one), and judging from my own want of success, I believe 
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this species to be rare in that locality. It probably affects highcir ele- 
▼ations than the Nepal Valley. Captain Hutton has given a very in¬ 
teresting account of the habits of Bh. luctus ; this has been quoted in 
Dr. Dobson's Monograph and, being therefore readily accessible, need 
not be reproduced here. 


5. Rhinolophus macrotis. 

Rhinolophua maerotia, Hodgson, Blyth, Jonrn. As. Soc. Beng. vol. xiii, pt. i, p. 
485 (1844) ; Hatton, Proo. Zool. Soc. Load. 1872, p. 699 ; Dobson, Mon. As. Chir. 
p. 45 (1876), Oat. Chir. Brit. Mas. p. 110(1878). 

This species, which is only known with certainty to occur in Nepal 
and Masuri, was first described by Mr. Hodgson from the former locality 
in 1844. He presented a specimen of it• to tlie British Museum, and 
another to the Asiatic Society which is now in the collection of the Indian 
Museum. These are the only two known examples of the species from 
Nepal. Mr. Hodgson mentions that Tih Inoloph us macrotis has no pubic 
false teats, and he gives the weight of his type specimen as one-third of 
an ounce. 

In the following table, measurements of examples of this species 
from various sources are contrasted. In column I. are entered Mr. 
Hodgson’s original measurements, II. contains those given by Mr. Blyth 
of a female example sent by Mr. Hodgson to the Asiatic Society, III. 
shows Captain Hutton’s results for recent examples captured at Masuri, 
and IV. contains Dr. Dobson’s measurements of an adult male sent by 
Captain Hutton from Masuri to the Asiatic Society. Dimensions in 
inches. 



I. 

II. 

III. 

IV. 

Head and body . 

1*76 

1*62 

2*37 to 2-5 

1-7 

Head. .. 

0-75 

0*63 

— 

0*76 

Ear from auteal base. 

0-93 

0*62 

1*0 

0*85 

Interval of ears.. 

0-25 


— 

— 

Tail.i .... 

075 

0*63 

0*87 

0*8 

Hnmerus. 

1-0 

— 

— 

— 

Radius. 

1-5 

1*62 

1-7 

1*6 

Third finger. 

2*3 

2*25 

2*37 

2*2 

Femur. 

0-62 


— 

— 

Tibia. 

0*62 

0*63 

0*7 to 0*75 

0*7 

Expanse. 

9*76 

— 

9 


Foot...... 


0-37 


0-35 


31 
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lii will be seen that Captain Hutton’s dimensions considerably ex¬ 
ceed those g^ren by the other anthorities. The most noteworthy di¬ 
vergence is in the length of the head and body, bat Hatton expressly 
says that his measarements are taken from fresh specimens, so that part 
at least of the discrepancy may bo accounted for by the shrinking of 
specimens preserved in alcohol. 

Mr. Hodgson does not give any particular account of the habits of 
this species in Nepal. Hutton’s note about the manners of these bats in 
Masuri is this, “ They come out of the caves in the earlier twilight 
hours, and may be seen flitting rapidly at some height in the air, chasing 
the small flies and beetles which abound during the rainy season.” 

Dr. Dobson mentions that the type of Bhinolophus macrotis is in the 
collection of the Indian Maseuni. There are three specimens of this 
species in that collection, an, «.dult female in alcohol presented by Mr. 
Hodgson in 1842, from Nepal, which has been mentioned above ; and two 
adult males in alcohol from Masuri, presented by Captain Hatton in 
1862. The Nepal specimen is therefore doubtless the type as under¬ 
stood by Dr. Dobson, but this fact is not mentioned in the catalogue 
appended to his Monograph, nor in Dr. Anderson’s ‘ Catalogue of 
Mammalia intihe Indian Museum * (1881). 


6. Brinolophus affinis. 

Rhinolophus aJUniii, Horsfiold, Zool. Besearoh. Java, (1824); Dobson, Mon. As. 
Chir. p. 47 (1876); Oat. Chir. Brit. Mns. p. 112 (1878). 

This species is entered here with considerable doubt. The only 
ground for its inclusion is an entiy in the ‘ Catalogue of Chiroptera in 
the British Museum ’ of a specimen of Bh. affinis from ” Nipal,” pre¬ 
sented by Mr. Hodgson. It is quite possible that the locality quoted 
merely rests on the evidence of an erroneous museum label, and that the 
specimen was really procured by Mr. Hodgson in Darjiling, where Bh. 
affinis appeal’s to be common. No synonym is quoted under th^ entry 
of this particular specimen to show that it ever bore a name bestowed 
by Mr. Hodgson; and specimens of V. mystacinus, Megaderma lyray and 
Flecotus auritusy certainly, obtained by Mr. Hodgson in Darjiling or the 
Sikkim Tarai, and never in Nepal, are in that work entered as from 
Nepal. 

A reference to the register of the British Museum would settle the 
question ; for, if the specimen of Bh. affinis presented by Mr. Hodgson 
was only received in 1847, or on any subsequent date, it could not have 
been collected in Nepal. 
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However, the species is vexy likely to be found in Nepal, as it 
occurs both east and west of that country in the Himalayas, at Dar> 
jiling and Masuri. 


7. Bhinolophus minor. 

Bhinolophua minor, Horsfield, Zool. Bes. Java (1824)} Oobson, Mon« As. Ohir. 
p. 50 (1876), Cat. Chir. Brit. Mas. p. 114 (1878). 

Rhinolopivus aubbadius, Hodgson, Blyth, Joorn. As. Soc. Beng. vol. ziii, pt. i, 
p. 486 (1844). 

In a catalogue of the mamraals of Nepal by Mr. Hodgson, printed 
in Journ. As. Soc. Bengal, Yol. X. Ft. II, p. 909 (1841), a species called 
Vespertilio suhhadia is mentioned. The description of this form as 
Rhiiwhphus subhadins only appeared three years later, as cited in the 
above synonymy. Dr. Dobson does not botice the title of Bhinolophus 
aubbadius at all, either in his ‘ Monograph ’ or ‘ Catalogue of Chiroptora 
in the British Museum.’ It will be useful to recall tho descriptions and 
measurements given by Hodgson and by Blyth of Bh. suhbadius. Tho 
account given by the former author is too vague to fix tho species, 
but ho fortunately sent a specimen of it to tho Asiatic Society, which 
Blyth described in the paper in which Hodgson’s diagnosis appeared. 

Hodgson says that, in his species, the oars aro not longer than 
the head, are truncated at the tip (or somewhat obtusely pointed], 
and ovoid. Nasal appendage quadrate, not salient, with a transverse 
bar nearly surmounting it towards tho head. Blyth’s diagnosis is. 
Anterior nose leaf very small, oblong, rounded above. Yertical mem* 
brane conspicuously developed, and pointed posteriorly. Behind verti* 
cal membrane a short and broad transverse membrane, divided into two 
lateral lobes. Hindmost angular peak with sides slightly emarginated 
towards the point. Nostrils not externally fringed with membrane. 
Over the lip is the usual horse-shoe. Tho following are the measure¬ 
ments given (a) by Hodgson and (h) by Blyth of this Nepalese 


species. 





• 


(«) 


(6) 

Length, head and body.... 

.. 1-5 


1-25 

11 

tail. 

.. 1*25 


0-62 

t9 

head. 

.. 0-62 

• • • 

0*62 

tt 

ear. 

.. 0 02 

• • • 

0-5 

II 

forearm. 

.. r25 

• • • 

1*37 

f» 

third finger. 

.. 2-25 

* 4 • 

1-88 

II 

tibia. 

ee 

• • • 

0-62 

II 

foot. 

.. 0-37 

• « ■ 

031 

- - ' Expanse. 

... 7-5 

• • f 

— 
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No speoimen of Mh. suhbadiue was prosented by Hodgsovi to the 
British Museum ; the example he gave to the Asiatic Society was en¬ 
tered in Blyth’s Catalogue (p. 25) as No. 69 A. This nupiibor seems to 
hare been accidentally removed from the specimen, and it cannot now 
bo traced with certainty. I shall refer to this specimen later on. 

I obtained an example of this species in the Nepal Valley which 
gave the following measurements. Length head and body 1‘6 inch, 
tail 0‘75, head 0'7, ear, 0’65, nose-leaf 0‘44 x 0’28, forearm 1‘4, thumb 
0'23, third finger, metacarpal 1*1, first phalanx 0*43, second phalanx 
0*65, fifth finger, metacarpal 1 *13, first phalanx 0*36, second phalanx 
0*45, tibia 0*62, foot and claws 0*3. 

Ears subaoutcly pointed ; antitiugus separated by a deep angular 
notch. Posterior connecting process acutely pointed, considerably ex¬ 
ceeding the vortical process of the sella in height. Terminal process of 
posterior nose loaf narrow and omarginate. Lower lip witli three verti¬ 
cal grooves. Second lower premolar in the tooth row. Second upper 
premolar rather widely separated from the canine, and the first upper 
premolar standing in the tooth row. Wing membrane to tibia, 0*1 
above ankle-joint. 

I have no doubt that this specimen represents Hh. suhhadius of 
Hodgson, and I think it is also certainly an example of the variable 
Rh. minor of liorsfiold. I have compared my Nepalese specimen with 
examples of Rh. minor in the British Museum, named by Dr. Dobson. 
The sella is exactly the same shape, but the ears are rather larger and 
the horizontal nose-leaf, or horse-shoe, is slightly larger, and conceals 
the lip more. These slight differences ai’e not of much importance, 
and I believe Rh. suhbadius, Hodgson, may be safely considered a 
synonym of Rh. minor. 

With regard to the original specimen received by the Asiatic So¬ 
ciety from Mr. Hodgson, I have already said that it cannot bo traced 
with certainty. In the catalogue of specimens appended to Dr. 
Dobson's Monograph, No. 69A of Blyth’s Catalogue is not accounted 
for; but three specimens of Rh. minor are entered of which the Ucality, 
date, and donor are unknown. These bats came to the Indian Museum 
from the Asiatic Society, and of one of them Dr. Dobson notes that the 
sex is undeterminable, and that it is in a dilapidated condition. It is 
possible that this specimen is the type of Rhinolophm suhbadiu$f re¬ 
ceived from Mr. Hodgson in 1832. In noticing these three specimens 
of Rh. minort Dr. J. Anderson mentions that they are types (Cat, 
Mamm. Ind. Mus. 1881, p. 110). 

This species does not appear to be common in the Nepal Valley; 
I noticed it only on a few occasions, and Mr. Hodgson does not famish 
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any aotea aWut its habits. Captain Hutton records it from Masuri, but 
ihe measurements he gives of his specimens are not reconcilable with 
the known dimensions of Eh. minor. He gives the length of head and 
body as from 3 inches to 3’25, <&c. I think the specimens whose dimen¬ 
sions he records could not have been Eh. minor, 

8. Rhinolophob feerum-equinum. 

Fe» 2 Mrt{Zta/errum-eguinum, Schreb., SHagetb. i, p. 174 (1775). 

Rhinolophus tragatuSt Hodgson, Joum. As. Soc. Bong. vol. iv, p. 699, (1835). 

RhvMlophMsferrwn-equinvmf Dobson, Mon. As. Chir. p. 53 (1876); Cat. Ghir. 
Brit. Mas. p. 119 (1878). 

This species is fairlytcommon in Nepal. The following particulars 
are extracted from Mr. Hodgson’s original description of his Uh. iraga- 
tus^ obtained in the Nepal Valley :—Length of head and body 2*62 inches, 
tail 1*87, expanse 15*5, weight 2 ounces. The pubic false teats are 
strikingly developed, and have the same shape as the true pectoral teats, 
bnt even exceed them in size. The ears are “ tremblingly alive all over ” 
and capable of considerable movement and compression. ** So soon as it 
is dark, they come forth from the cavities of rocks, in groups, to skim 
the surface of standing crops, or to glide around and between um¬ 
brageous trees, in search of nocturnal insects, which constitute their 
sole food. They make their exit rather sooner than the true bats 
[ye8pertilioni<i(B\ and always in considerable numbers. They are not 
migratory, nor subject to hibernation. They breed once a year, towards 
the close of summer, and produce two young, differing from the parents 
chiefly in the very restricted development of the nasal appendages.” 

These remarks on habits must .of coarse bo understood as applying 
only to Nepal and regions having a similar climate. In Gilgit, for in¬ 
stance, where the winter is much colder than in tho Nepal Valley, Eh. 
ferrum-equiTMtm certainly hibernates [see ray paper on tho Mammals of 
Gilgit, P. Z. S. 1881, p. 199]. 

9. PHTIiLORHINA ARMIOERA. 

RhmoLophm anmger, Hodgson, Joam. Asiat. Soc. Bong. vol. iv, p. 099 (1836). 

FhyUorhina armiger, Dobson, Monogr. Asiat. Chir. p. 64 (1876) ; Cat. Chir. Brit. 
Mas. p. 185 (1878). 

Mr. Hodgson was the first to name and describe this bat, from spe- 
oimens obtained by him in Nepal, of which he presented three to the 
British Museum. This fine species is very common in the Nepal Valley 
at all seasons. Owing to its large size and peculiar method of hunting 
for its pr^, its habits oaa be readily observed, lu the following table 
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detailed measurements of eleven examples which I preserved are set 
forth. It is somewhat remarkable that more than four-fifths of the 
total number secured should have been females. 



cf 

cf 

? 


? 

% 

9 

% 

? 

$ 


Length, head and body... 

4*0 1 

4-1 

3-8 

4*1 

3*65 

3*63 

3*7 

3*9 

3*6 

4*0 

4*0 

tail.. 


2-25 

2*35 

2*1 

2-2 

2*4 

2*4 

2*3 

2-4 

2-4 

1*9 

head. 

1*27 

1*34 

1-34 

1*3 

1*84 

1*3 

1*3 

1*3 

1*3 

1*28 

1*4 

oar (anteriorly) 

1*17 

1-15 

1*17 

1-2 

1*2 

1-1 

1*1 

1*16 

1*16 

1*26 

1*23 

Breadth of oar (anteriorly).. 

0-94 

0-9 

0-95 

1*1 

0-96 

0-94 

0-93 

1*0 

0.96 

1*0 

1-0 

Length, forearm. 

3-45 

3-45 

3-5 

3-4 

3-5 

3-43 

3-56 

3-6 

8*46 

3-4 

3-6 

thumb and claw.... 

0-47 

0-54 

0-55 

0*55 

0-54 

0-55 

0-53 

0-56 

0*63 

0-55 

0*65 

third finger. 

4-53 

4-7 

4-7 

5-8 

4-65 

4-67 

5-2 

4-9 

4-76 

4-65 

4-95 

fifth finger. 

3-68 

3-7 

3-65 

3-75 

3-8 

3-73 

3-8 

3-86 

3-7 

3-66 

3-86 

tibia. 

1-6 J 

1-6 

1-4 

1-46 

1-4 

1-4 

1*63 

1-42 

1*44 

1*43 

1*66 

calcanenm ... 


0-87 

0-93 

0-82 

0*85 

0-83 

0-8 

0-87 

08 

0-82 

0*97 

foot and claws.... 

0-65 

0-7 

0-7 

0-72 

0*65 

0-73 

0-74 

0-73 

0-67 

0*65 

0-7 

Expanse . 

21-4 


23-3 

21*6 

21*0 

21-3 

22-0 

22*3 

21*5 

21*0 

2-02 


In all the specimens the glandular frontal sac is distinct, but is 
smaller in the females than in the males. The wing-membrane is at¬ 
tached to the ’tibia above the ankle-joint, and tho distal end of the cal- 
caneum is distinctly marked in all. Pubic warts are present in six of 
the females, but are absent iil the three I’cinaining examples of this sex ; 
in one case a pubic wart measures 0‘28 inch in length. Hodgson found 
the weight of his type specimen (a male) to be 3 ounces; in the only 
specimen I weighed, an adult female, I found the weight 1*5 oz. or just 
half the figure Mr. Hodgson gives. 

This bat usually harbours during the day in caves, or commonly in 
lofts, out-houses, and sheds that are little used; in the latter localities 
it suspends itself, by the claws of the feet, from the rafters. When at¬ 
taching itself in this way to tho edge of a beam or rafter, the animal 
sways, pendulum-like, a few times until the impetus given during flight 
is exhausted ; and it then hangs motionless with its wings folded olose 
to the body. If slightly alarmed by the opening of a door, or ally un¬ 
usual noise in tho room it occupies, the head is thrust out and turned 
carefully in various directions, as if for the purpose of finding out the 
cause of disturbance. On such occasions I have purposely dropped a 
heavy book on the floor so as to alarm the bat thoroughly. The animal 
would at once fly off and either take several turns round the room, or 
else leave it; but it invariably returned quickly and attached itself to 
the spot it had previously occupied. 

It comes out for the capture of its prey about sunset, and its hunt¬ 
ing grounds are gardens, orchards, cleared spaces in woOds, or avenues 
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of trees ; somewhere near trees always. It is sometimes found flying on 
a level with the tops of Jhe trees, but more commonly nearer the 
ground; a very characteristic movement it has is a slow but steady 
sweep round a leafy tree, or clump of trees, in search of insects which 
frequent the lower branches. While it was intently occupied in this 
circular flight I have been nearly touched on the face by this bat, as 
1 walked across the grounds attached to my house in Nepal. And in 
passing so close to one it could be distinctly heard crunching the hard- 
bodied insects it had caught, between its strong teoth. 

Sometimes these bats seem to come out of their day rotroat before 
the insects they are in search of are to be found in plenty. On the 25tli 
August about 6 p. m., noticed an example of Phyllorhina armigera 
flying close to a tree. It circled twice round the tree while I was 
watching it, keeping about three feet above tlie ground. Apparently 
finding that none of the insects it wanted wore about, it suspended itself 
to a small horizontal branch of the tree, just SJ foot above the ground, 
and so remained for some time. It was probably waiting for a more 
propitious hour. Wliothor this was really the explanation of the pause 
in its flight or not, it seems certain that this bat does not ordinarily 
remain very long on the wing. I have often observed thdt in the early 
part of the night it alternated its pursuit of insects with short periods 
of repose in an out-housc. On one occasion, I observed a bat of this 
species return three times during the evening (from about 8 to 10 p. m.) 
to a room I happened to be occupying ; and curiously enough it always 
attached itself to precisely the same part of the coiling. That part of 
the room, however, was the point ^furthest away from me, and my pre¬ 
sence may have influenced the bat in its selection of the most quiet 
spot. 

On another qccasion, one of these bats had suspended itself to the 
ceiling of my study late at night, and it first attracted attention by the 
pattering of its droppings on the floor. On being alarmed at some 
noise I made in moving books, it quitted its perch and flew lumberingly 
round ^he small room. It soon ended by knocking itself violently 
against a wall and then fell on the floor, apparently exhausted and 
stunned. When I approached it, however, it flew up and once more 
hooked on to a beam exactly whore it had been before. It does not 
enter lighted rooms in houses so commonly as so many other species of 
bats do. Indeed) on the rare occasions when I have found it in this way, 
its object in coming in was evidently for rest merely, either temporarily 
or for the night. 

When captured alive (a large butterfly-net answers for this pur¬ 
pose), this bat-has a fierce and forbidding aspect owing to its depressed 
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muzzle and prominent canine teeth ; the ears are kept in quick tremu¬ 
lous motion, and there is also frequent but flight movement of the facial 
crests. The animal is easily shot durii^ its flight, and most of my 
specimens were obtained in this way. . 

Hodgson says that Phylhrhina armigera breeds onee a year, to¬ 
wards the close of summer, and produces two young, differing from the 
parents chiefly in the very restricted development of the nasal append¬ 
ages. 1 mado no observations on this point, but I note that in a female 
specimen captured on the 27th July, the pectoral teats, which are 
situated near the anterior margin of the axilla, are enlarged. 


10. PhtLLOBHINA FDLVl. 

nippoaideros fuli'us. Gray, M»g. Zool. and Bot. ii, p. 492 (1838). 
Phyllorhinafulva, Dobson, Monogr. Asiat. Chir. p. 71 (1876) ; Oat. Chir. Brit. 
Mob. p. 149 (1878). 

The following particular are derived from three examples of this 
bat captured in the Nepal Valley on the 21st and 22nd August, and the 
10th of January: 


• 


9 

5 

cf 

Length, head and body 

2-0 

21 

1-9 

9 » 

tail. 

1-2 

1-4 

1-35 


head. 

0-75 

0-75 

0*75 


ear. 

0-86 

0-82 

0-9 

»» 

forearm. 

1-6 

1-64 

1-6 

19 

third finger. 

2-45 

2-5 

2-4 

99 

fifth finger. 

215 

2*14 

2-0 

99 

tibia. 

0-73 

0-76 

0*72 

99 

foot. 

0-33 

0'34 

0*^ 

99 

calcaneum. 

0*35 

0-4 

0-37 

Expanse. 

10-2 

lO-O 

— 


Nothing in the coloration of these specimens recalls Mr. Blyth’s 
remark (J. A. S. B. XIII, Pt. i, p. 489, 1844) that this species is pirhaps 
the most vividly coloured of the whole class of mammalia. The fur is 
long, dense, and soft, above smoky bi’Own, the hairs white at their bases ; 
below paler, especially on the throat. Ears and membrane dusky. Wing- 
membrane from the tarsus. 

These examples agree well with specimens of Phyllorhina fulva in 
the British Museum, named by Dr. Dobson. That author considers 
that Ph. fulva is only a variety of Ph. hicolor^ and on this point I cannot 
offer any useful opinion. But Ph, amhoinensiet which he also r^ards as 
a variety of Ph. hioolor^ seems to me quite distinct from Ph. fulva* 
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This species is not ancommon in the Nepal Valley, although Mr. 
Hodgson never obtained it. It often comes into lighted rooms at night 
to hunt for insects. While being pursued in a room, it constantly flies 
very low down, not more than a couple of feet from the floor. It is a 
permanent resident in Nepal and does not hibernate there. 


11. PHTIrLORHIITA A31BOINENSI3. 

« 

Phyllorhina amhoineniiia,' J^tora, M. B. Akad. Berl. 1871, p. 323; Oobaon, Mon. 
Aaiat. Ohir. p. 72 (187G) ; Cat. Oliir. Brit. Maa. p. 150 (1878). 

Phyllorhina micropm, Hntton, Proc. Zool. Soc. 1872, p. 703. 

• 

I captured two specimens of this bat in tho Nepal Valley on the 
22ud of October; the animals had entered a lighted room on the 
ground floor about 9 o’clock in the evening. 

Tho following are dimensions of these examples—both fema los —in 
inches;— 



1 

2 

Length, head and body .... 

IG 

1-7 

„ tail. 

103 

10 

„ head. 

0-65 

0‘66 

„ oar. 

0-63 

0-G2 

Length, forearm. 

1-40 

1*37 

„ third finger. 

2-0 

21 

„ fifth finger. 

1-8 

1-78 

,, tibia. 

0-58 

0-57 

„ foot.. 

0*27 

0-27 

•„ calcaneum.. 

0-26 

0-3 

Expanse. 

8-9 

8-9 


These specimens agree well with a bat in the collection of the 
Britisllt Museum, from Lingasugur in tho Deccan, which had been 
compared with the type of Phyllorhina amboincnsis in the Berlin 
Museum by Dr. Dobson. In the Nepalese specimens tho wing-membrane 
is attached to the tarsus. 

Mr. Hodgson never obtained this species in Nepal. 

Captain Hutton observes that it occurs in the summer months both 
in the lower hills near Masuri and in the Dehra Doon. He adds that one 
was ta k en on a warm evening in September, having flown in to the lights 
in a room, and another was taken at the foot of the hills, in the same 
way, in October; but that it is by no means common. 
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12. Ybsperugk) noctula. 

VtBptrtiUo noetula, Schreb., Sftngeth. i, p. 166 (1775). 

VespertUio lahiata, Hodgson, Jonm. Asiat. Soo. Beng. toI. iv, p. 700 (1S86). 

Veaperugo noetula, Dobson, Mon. Asiat. Chir. p. 88{lS76)i Cat. Chir. Brit. 
Mns. p. 212 (1878). 

Mr. Hodgson appears to liare obtained only one specimen of this 
bat in Nepal, the type of his Vespertilio lahiatcL, now in the collection 
of the British Museum, tu his description, he says that the colour of 
the fur is saturate brown throughout and that of the skin, wherever 
uncovered by hair, purpurascent. His measurements are, length of 
head and body 3 inches, tail 2, and expanse 15. 

I only secured a single specimen of Vesperugo noetula in the Nepal 
Valley, on the 2nd of July, in the following manner. About 8 o'clock 
in the evening, I hoard the very shrill scream of some small animal in 
my bedroom, and, on going into the room, I found this bat attached to 
the mosquito-net covering my bed. In its flight, it had apparently 
alighted on the net, and there got its claws so firmly entangled that it 
could not escape. 

The following are the measurements of this specimenlength, 
head and body 3*1, tail 2*1, head 0*9, ear 0*75 x 0*6, tragus 0*3 x 0*13, 
forearm 2*05, thumb 0*34, third finger .3*65, fifth finger 2*2, tibia 0*75, 
calcaneum 0*7, foot and claws 0*45 ; expanse 15*0. 

The colour of the fur above is rich olive-brown, beneath paler 
brown, and the fur on the membranes is buff. Ears and membranes 
dusky. 

Vesperugo noetula is, I think, not common in the Nepal Valley. 
Mr. Hodgson says that it is found there throughout the year, does not 
hibernate, and quests for food solitarily. 

13. Vesperugo abramus. 

Vaspertilio abramus, Temminck, Monogr. Mammal. ii, p. 232 (1836). 

Scotophilus fuUginosua, Gray, Cat. Hodgson’s Colloot. Brit. Mas. p. 4 (1846). 

Vesperugo ahramus, Dobson, Mon. Asiat. Chir. p. 97 (1876); Cat. Chir. Brit. 
MUB. p. 286 (1878). 

This is a very common species in the Nepal Valley, where it is to 
bo found at all seasons. It is very active in hunting over gardens and 
woods, and its flight is quick. It often enters houses at night, in pur¬ 
suit of insects attracted by lights. The breeding season would appear 
to be in the cold weather; for none of the adult specimens captured 
from May to August showed any sign of rutting, but a male secured 
in November was evidently in rut. 
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The following are dimeiuiionB and some partioolars of the iQ)eGi- 
mess preserved:— 




d* 

d* 



r 



Length, head and body. 

1-73 

1*8 

1*8 

1*9 

1*8 

1*79 

1*82 

19 

tail. 

1-46 

1*4 

1*5 

1*63 

1*56 

1-87 

1*66 


head. ..... 

06 

0*64 

0*6 

0*6.3 

0*65 

0*68 

0*68 


ear. 

0-6 

0*6 

0*6 

1 0*68 

0-&6 

0*6 

0*88 


tragus. 

0*22 

0*21 

0*22 

0*26 

0*21 

0*28 

0*22 

ft 

forearm. 

1-29 

1*28 

1*3 

1*3 

1*3 

1*28 

1*8 

n 

thumb.. .. 

0*25 

0*26 

0*3 

0*26 

0*24 

0*24 

0*27 

%% 

third finger. 

2*35 

2*4 

2*4 

2*55 

2*45 

2*3 

2*6 

ti 

fifth finger .. 

1*6 

1-7 

1*7 

1*77 

1*76 

1‘66 

1*8 

}i 

tibia. f . 

0-62 

0*6 

0-6 

0*6 

0*51 

0*6 

0*68 

ft 

foot and claws . 

0*26 

0*26 

0*27 

0*3 

0*26 

0*27 

0*26 

Expanse 


8*8 

9*0 

liO'O 

10*1 

8*0 

8*9 

9*7 


Pnr above dark olive-brown, below paler and rather rufons brown; 
basal part of fur above and below blackish. Membranes dasky. In a 
male oaptnred on the 8th November the testes appear in the form of 
oval bodies, 0*3 inch in length, placed on each {side of the base of the 
tail, below, in a temporary scrotum. In this specimen, thoi colonr of the 
fnr differs perceptibly from that of the other examples. The fur above 
is a rich brown, with awash of gold-colour in parts, due to the hairs 
being pale-tipped ; below, the colour is sandy brown. The tips of the 
claws are pure white. On comparing these Nepalese examples with 
specimens of V. ahramus in the British Museum, I could not detect any 
appreciable differences in the shape or position of the teeth, or in any 
other specific characters. 

Mr. Hodgson presented five examples of Vesparugo ahramusy ob¬ 
tained in Nepal, to the British Museum; but he does not appear to 
have discriminated the species, as he gave no name to it. The speci¬ 
mens were entered in the Catalogue of Hodgson’s collection, by Dr. 
J. E. Gray, as Scotophilus fuHgtnosus, with Veapertilio fuUgvnosuSy 
Hodggon, as a synonym. The latter title is really a synonym of 
Minioptenu schreihersU, as is proved by Hodgson’s original description. 


14. Habptiocefbilus leucooasteb. 

Ifurina leucogaster, Alph. Milne-Edwards, Monv. Arob. Mus. vii, Bull. p. 91 
(1871)} Mammif. da Tibet, p. 250 (1872). 

Harpioeephalua leucogaster, Dobson, Monogr. Asiat. Chir. p. 157 (1876) ; Cat. 
Cbir. Brit. Mas. p. 283 (1878). 

I obtained a single specimen of this bat in the Nepal Valley, 
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on the 2nd of September. It was found dead in mj room, early 
in the morning, and had probably killed itself by dashing against a 
wall. 

Length, head and body 1*85 inch, tail 1.4, head 0*7, ear 0*6, tragns 
0*3, forearm 1*25, thumb 0*4, third finger 2*4, fifth finger 1*85, tibia 0*65, 
foot and claws 0*33; expanse 9*3. 

Ears oral, broadly rounded above ; the inner margin convex, with a 
distinct spur-shaped process near its base, which projects forwards 
towards the posterior angle of the eye ; outer margin convex. 

Wing-membrane to base of distal phalanx of outer toe. Inicr- 
femoral membrane angularly cmargiuato at termination of calcaneum ; 
extreme tip of tail projecting. • 

Fur golden-orange on head, the base of the hairs greyish ; on the 
back pale rufous brown, grey at the base. Fur on membranes bright 
ferruginous, the upper surface of the interfemoral membrane and toes 
being well covered. Beneath, the fur is white throughout on the chin 
and throat, the rest of the lower parts having bicoloured fur—grey at 
the base with white tips. 

Upper inner incisor longer than outer incisor and not touching the 
canine at the fiase ; from the outer side of its base a cusp projects in¬ 
wards. First upper premolar in the same plane as the canine and se¬ 
cond premolar, about equal to the latter in vertical height and about 
three-fourths of its size in cross section. 

Nose« lower lip, and sides of head to cars, nude and dark fleshy; 
membranes brownish black, but omnge-coloured along forearm. Com¬ 
pared with a specimen of JT. leucogastcr in the British Museum, from 
Tibet, the oars, toctli, and thumb and claw ai*e of the same size and 
sliape. The only difference observable is in the colour of the fur^ 
which is very ferruginous above in the Nepal specimen and brown in 
the animal from Tibet. As the two specimens must certainly bo re¬ 
ferred to the same species, it would seem that the colour of the fur is no 
more a reliable character in this species of Ilar^yiocephalus than in 
other Ghiroptora (cf. Dobson, Cat. Chir. Bi*it. Mus. p. 284). 

Mr. Hodgson did not obtain this species in Nepal. Of its * habits 
in the north-west Himalayas, Captain Hutton says that it occurs at an 
elevation of about 5,500 feet, but does not appear to be common in the 
hills, the Dehi*a Doon being probably its true locality there. An 
example which flew into a room at Jeripani (below Masuri), at night, 
kept low down in its flight, instead of soaring towards the ceiling, 
passing under the tables and chairs, as if afraid to emerge into the 
broad glare of the lamps. This likewise is the mode of flight when 
searching for insects in the open fields, where it skims closely and 
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somewhst leisurely over the surface of the crops and grass (P. Z. S. 
1872, p. 712). 


15. VeSPERTILIO NIPALENSIS. 

Vespertilio pallidiventris, Hodgson, Calc. Joiirn. Nat. Hist. vol. iv, p. 286 (1844), 
(name only); Gray, Cat. Hodgson’s Collect. Brit. Mus. p. 4 (1846) (not described). 

VespertiUo pallidiventer, Gray, Cat. Hodgson’s Collect. Brit. I^ug. 2nd Ed. p. 2 
(1863) (name only). 

Vespertilio nipalenais, Dobson, Proo. Asiot. Soc. Bcng. 1871, p. 214} Mon. Asiut. 

Chir. p. 141 (1876); Cat. Cbir. Brit. Mas. p. 302 (1878). 

• 

The name Yespertilio pallidiventris first occurs in a list of the 
mammals of Nepal by Mr. Hodgson, published in the ‘ Calcutta .Journal 
of Natural History ’ in 1844. Although the name given by Mr. Hodgson 
to this Nepalese species of bat appears in several lists subsequent to 
that date, ho never gave any description of the animal. As he did not 
present any examples of it to the Biitiah Museum or the Asiatic Society, 

I imagine that he only obtained one specimen, which mpst have been 
lost, somehow, after it was figured. There is a well executed figure of 
V. pallidiventris in the collection of plates of Mammals of Noiwil pre¬ 
sented by Mr. Hodgson to the Zoological Society of London. 

In 1871, a collector of the Indian Museum obtained a bat in 
Kathmandu, which Dr. Dobson described as a now species under the 
name of 7. nipalensis, the typo and only known specimen being an adult 
female example, preserved in spirit, and now in the Indian Museum, 
Calcutta. I have carefully examined Hodgson’s original plate of 7. 
pallidiventris, with Dr. Dobson’s description and figure of 7. nipalemis 
before me, and, flo far as any conclusion can be ai*rived at on such data, 
I believe that both these names apply to the same species. The plate 
of 7. pallidiventris represents a true Vekpertilio, as evidenced by the 
shape of the ear and by the narrow, acutely pointed tragus; and the 
whole Tower surface of the animal is coloured pure white. This white 
colour of the under-parts is perhaps the most marked feature in 7. 
nipalmsis. And, Dr. Dobson’s type specimen having come from the 
very plabe where Mr. Hodgson obtained his 7. pallidiventris, there can 
be no reasonable doubt about Hodgson’s title having priority. But as 
the latter naturalist never defined his species by any description'how¬ 
ever short, or was helped to a definition by any wiiter before the name 
7. nipalensis was published, 7. pallidiventris must be regarded as a 
synonym merely, under the accepted rules of zoological nomenclature. 

Nothing is recorded about the habits of 7. nipalensis. It appears 
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to be restricted to Nepal, and, from what has been said above, it -tronld 
seem that it is not common even in its only known habitat. A full da> 
scription of the animal, with measurements of the type, is given in Dr. 
Dobson’s works above cited. 

16. Vespertilio fokmosus. 

Veapertilio formosct, Hodgson, Jonm. As. Soc. Beng. yol. iv, p. 700 (1834). 

Vespertilio yormosus, Dobson, Mon. Asiat. Chir. p. 140 (1876) ; Cat. Chir. Brit. 
Mus. p. 311 (1878). 

In his original description of this species from Nepal, Mr. Hodgson 
gives the following measurements of the type upecimen : length of head 
and body 2*5 inches, tail 2, expanse 12*5. He notes that the animal has 
a sharp visage, and that the nasal bones are slightly convezed and 
unite easily with a low forehead, in this respect contrasting with his 
Vespertilio fuliginoea (Miniopterus schreibersii). 

Of the habits of V.formosus in the Nepal Valley, Mr. Hodgson 
merely records that it remains there throughout the year and does not 
hibernate ; and that it quests for food solitarily. 

In the Himalayas, this hat seems to be common at Darjiling, and in 
Dehra Doon, and Lower Masuri ; but I think it does not occur plenti* 
fully in the Nepal Valley, as only one example appears to have been 
obtained by Mr. Hodgson (the type, now in the Biitish Museum), and I 
never secured a specimen there. 

17. Vespertilio mtstacinub. 

_ • 

Vespertilio mystacinus, Loisler, Kalil, Dentsoh. Floderm. Ann. Wetterau. Na> 
tork. iv, p. 66 (1819) ; Dobson, Monogr. Asiat. Chir. p. 133 (1816) ; Cat. Chir. Brit. 
Mas. p. 314 (1878). 

This is one of the commonest bats in the Nepal Valley. It may be 
seen every evening throughout the year, Hying rather high in the air ; 
and it frequently enters houses at night for a short hunt near l^ps or 
other lights. On such occasions, two individuals are often found asso¬ 
ciated. Ten examples were secured from June to November. Of these 
eight are adult (5 cf, 3 $ ), and, though they were captured in the months 
of June, July, August, Septembei*, and October, they do not show any 
sign of breeding, la none of the males are the testes descended, and in 
the females the mammee are not enlarged. An immature female was 
obtained on the 30th June, and a very young male, just able to fly, on 
the 3rd July. The following table shows the dimensions of the adult 
specimens:— 
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cf 

•f 


cf 

<f 

? 

? 

9 

Length, head and body ... 

1*9 

1*8 

1*7 

1*6 

1*6 

2-0 

1-96 

1*9 


tail. 

1*4 

1-56 

l-G 

1-5 

1*65 

1-6 

1-45 



hSftd. eeee** 

OG ! 

0-6 

0-6 

0-58 

0-6 

0-68 

0-6 

i 0-Sl 

» 

ear. 

0-6 

0-5 1 

0-67 

0-6 

0-6 

0-51 

0-63 

1 0*52 

tf 

•••• • eea* 

0-27 

0-23 1 

0-26 

0-25 

0-25 

0*24 

0-24 

0-26 

V9 

forearm. 

1-38 

1-34 

1-4 

1-32 

1-36 

! 1-4 

1-35 

1*43 

if 

thumb. 

1 0-28 

0-29 

0-27 

0-28 

0-26 

0‘27 

^ 0-27 

0-27 

if 

third finger. 

2-25 

2-26 

2*2 

2-17 

2-2 

2-15 

2-27 

2-3 

If 

fifth finger.' 

1-74 

1*7 

1-7 

1*73 

1-7 

1-76 

1-76 

1-8 

II 

foot and claws .. 

03 

0-34 

, 0-37 

0-4 

0-34 

0-37 

0-36 

0-4 

If 

oaloanonm. 

0-6 

0-G 

0-67 

0-57 

' 0-55 1 

0-66 

0-6 

,—, 

Expanse 


9-6 


1 9-4 

9-3 

9-6 j 

9-5 

9-7 

10-0 


FulP above dark brywn ; beneath ashy, the basal part of the hairs 
being black. Muzzle, ears, and membranes dusky,, with a purplish tint. 
The specimen whose dimensions are enterSd in the third column above 
differs from all the others in having the forehead rather abruptly 
raised above the face line, the ears longer, and the third finger different¬ 
ly proportioned. The metacarpal bone is longer than in any of the 
other examples, but the first phalanx of the third finger is shorter, 
measuring 0’4, while in the other specimens it varies from 0*5 to 0*55. 
On a comparison of specimens at the British Museum,* I find an ex¬ 
ample of V. mystacinus in that collection with the third finger propor¬ 
tioned as in this abnormal individual; and all theso Nepalese bats agree 
perfectly with the common 'F. mystacinus in shape of ear and tragus, 
and in other essential characters. 

Considering how common this bat is in Nepal, it is very singular 
that Mr. Hodgson never seems to have obtained a specimen of it there. 
His first acquaintance with the species was rnade years after he left 
Nepal, when he procured it at Siligori, in the Sikkim Tarai, and named 
it VespertiUo siliyaremis. 

18. VeSPEBTILIO MUBICOLA. 

Vespettilio muricola, Hodgson, Joarn. Asiat. Soc. Bong. vol. *, pt. ii, p. 908 
(1841) (name only) ; Gray, Gat. Hodgson’s Collect. Brit. Mns. p. 4 (1840); Dobson, 
Monogr. Asiat. Chir. p. 134 (1870); Oat. Chir. Brit. Mus. p. 310 (1878). 

VespertiUo adoereits, apud Hatton, Proc. Zool. Soc. Load. 1872, p. 710. 

This is another species from Nepal which Mr. Hodgson named but 
never described. He presented three examples of it, obtained in the 
Nepal Valley, to the British Museum, and of these Gray noted in the 
catalogue above quoted, “Feet large, elongate, half free; tragus 
elongate, lanceolate, subfaloate no measnrementa or other diagnostic 
partionlars are given. It is difficult to see how this can be considered a 
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definition of the species, and yet I believe it is the only description we 
had of Hodpfon’s F. muricola before the appearance of Dr. Dobson's 
‘ Monograph.’ That author has satisfied himself that the title Vespertilio 
caliginoaus of Tomes, dating from 1859, as well as three or four other 
defined names published before the appearance of his monograph, really 
apply to the species named, but not described, by Hodgson as F. muri- 
cola. Under these circumstances it seems doubtful whether Hodgson's 
title can be retained for the species ; but, as Dr. Dobson has used the 
name of F. muricola in his two important works, and changes in 
nomenclature are to be deprecated, I have here followed his 
example. 

On a comparison of specimens, F. muricola is readily distinguished 
from F. niystacinus by the shape of the tragus. In the former, tlie 
tragus is concave on its inner margin, and is decidedly inclined inwards 
and rather forwards; while in F. mystacinus the tragus is more erect 
and has a straight inner margin. 

Nothing is recorded about the habits of this species in Nepal, but 
Captain Hutton writes, “ This is a common species at Mussooree and 
in the Dehra Doon. It is early on the wing, coming out of caves and 
hollow trees,'flying high, and is very rapid in its movements.” 


19. MlfTIOPTEBUS SCnBEIBERSIl. 


Vespertilio schreibersii, Natterer iu Kahl, Oeutsch. f^lederm. Wettorau. Ann. iv 
p. 41 (1819). 

Vespertilio fvliginosa, Hodgson, Jonrn. Asiat. Soo. Beng. rol. iv, pp. 700 and 
701 (1835). 

Miniopterm schreibersH, Dobson, Monogr. Asiat, Chir. p. 160 (1876) ; Oat. Ohir. 
Brit. Mas. p. 348 (1878). 


Mr. Hodgson, in describing his Vespertilio fuliginosa, says that in 
size it is somewhat smaller than Vespertilio formosa, and with the ears, 
lips, and muzzle as in the latter species. The face is sharp, but the 
rostrum is somewhat recurved, owing to the concave bend of the nasal 
bones which join a high forehead with a considerable curve. He notes 

that the dentition of F. fnltginosa is —- i —-» ^—■, thus differing 

fi*om F. formosa and F. lahiata (= F. noctula),in which the molar series is 


^ The colour, he says, is wholly sooty brown. 

This description is sufficient to show that Hodgson was referring to 
Miniopterus schretbersii. In Gray’s ‘ Catalogue of Hodgson’s collection 
in the British Museum ’ (1846, p. 4), six specimens of bats from Nepal 
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are entered nhder the name of Sooty Scotophile (Scotophilus fuUgmosus), 
with a remark that the feet ai’o very small, in the wingf to the base of 
the toes. This attachment of the wing-membrane would not apply to 
M. schreihersiiy in which that membrane only roaches the ankle ; but 
Dr. Gray appears to have suspected that ho was including two species 
under one name, for he adds, “ a. —e. Specimens in spirit. /. A 
specimen with a rather larger tragus, without any small lobe at the 
outer side of its base.” The last-mentioned specimen was pi'obably the 
type of Hodgson’s V. fiilhjinosa, and 1 am ratlior surprised not to find it 
figuring in the list of specimens of ilf. schrelbomu in the latest cata¬ 
logue of bats in the British Museum. As has befoi’O boon meutioue<l, the 
first five specimens calle(^by Dr. Gray ScotophilfuliijiuosHS are really 
examples of Vesperiigo ahramns. 

T obtained a single specimen of ilf. scltreihernii in the Hopal Valley, 
on the 8th of Februaty, which gave the following mcjasureincuts 

Length, head and body 2‘2 inehcs, tail 2’2, hoad O'7, oar 0’52, 
tragus 0'24, forearm 1'9, thumb 0'3, third finger 3'52, first phalanx of 
third finger 0'45, fourth finger 2'6, fifth finger 2*1, tibia 0*75, foot and 
claws 0*4, calcaneum 0*55 ; expanse 13*5. 

The fur is rich dark brown above, and pale brown'on the lower 
surface ; the basal part of the fur being everywlioro blackish brown. 
This example was seciu’cd in a curious way. 1 shot a crow (Oorvim 
splendens) one evening in ray garden, and as it fell a bat drojipod from its 
claws, which proved to bo Jf. schreibersii. The bat had evidently just 
been captured and killed by the crow, probably out of slieor raischiof. 

Mr. Hodgson says that this species remains in Nopal throughont 
the year and does not hibernate, and that it is solitary in habit when 
hunting for its prey. Captain Hutton mentions that in Masiiri it is 
found in caves and caverns, and even in crevices of rocks, and is occa¬ 
sionally attracted to the lamps in a room. This no doubt means that 
the light of lamps attracts insects, and in pursuit of these the bat on- 
tci'S rooms. 

It will be seen that, in the foregoing list, 19 species of bats arc ad¬ 
mitted as occurring in Nepal. One of those (lihiitolophm nffiius) is in¬ 
cluded with doubt, thb specimen of that spe(ues presented by Mr. 
Hodgson to the British IMuscum having possibly been ebtairiod in Dar¬ 
jiling, and not in Nepal. Of the total 19 species, 3, namely, Vteropus 
ruedius, Gynonycteris amplexicaudata^ and Cynnptcrus maryinatus, are 
certainly not part of the fauna of the Nejial Valley. Tlioy have been 
found there as mere stragglers from a neighbouring tract of the country 
which differs essentially, in point of elevation and of fauna and flora, from 

33 
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our valley. These throe bats extend all along the Himalayas, in the low 
and hot portions adjoining the plains ; and they only penetrate into the 
hills for considerable distances, in suitable localities, up low-lying river 
valleys. 

Of the 15 or 16 species of Chiroptera properly belonging to the 
Nepal Valley, only one {Vespertilio nipalensis) is, so far as known, pecu¬ 
liar to this small part of the Himalayas. Another species (Bhinolophus 
Tnacrotis) is only known to occur in Nepal and at Masuri further west 
in the Himalayas. All the rest have a more or less wide range in the 
Himalayas, both east and west of Nepal. 

A few words remain to bo said about certain species which have 
boon hitherto wrongly attributed to Nepal by various authors. The 
number amounts to six or seven, and those I will now briefly notice. 

1. As already shown, Cynoptcrus marginatus has been included in 
the Nepal list by many winters owing to a misidontification of Pteropits 
pyrivorus, Hodgs. 

2. Megwlerma lyra is said to be represented by specimens in the 
British Museum from Nepal, in Dr. Dobson’s ‘ Catalogue of Chiroptera ’ 
(p. 157). This is erroneous, as the specimens referred to were pre¬ 
sented by Mn Hodgson, and he first obtained the species in the Siligori 
Bungalow, Sikkim Tarai, in 1847, long after he had permanently left 
Nepal. 

3. Synotus (larjilingensis is given by Dr. Horsfield (P. Z. S. 1856, 
p. 395) as from Nepal, under the names of Barhastellus communis and 
FUrotus ilarjiUngensis, Hodgs. This is clearly wrong, as the title given 
by Hodgson siifflcienfly shows. 

4. Plecotm auritus is indicated by Dr. Dobson (Cat. Chir. Brit. 
Mus. p. 179) as from Nepal, on the evidence of the typo specimen of 
Plecotus homochrous, Hodgson. That typo, however, was obtained by 
Hodgson in Dai’jilitig (Gray, Cat. Hodgson’s Coll. 186.3, p. 2), and he 
never got the species in Nepal. 

5. Dr. Horsfield states (P. Z. S. 1856, p. 394) that Mur-ina suillus 
(= Harpyionephalits harpia) was obtained by Hodgson in Nepal. This 
is not so: the species was called NoctuUnia lasyura by Modgson, 
and was obtained by him in Darjiling (Gray, Cat. Hodgson’s Coll. 1863, 
p. 3). 

6. VespertiUo mystacinus has been stated by more than one writer 
to have been procured by Hodgson in Nepal. This is a mistake : he 
fii-st obtained the species in the Siligori Tarai, and named it V. siligo- 
rensis. VespertiUo darjilingensie is also attributed by Horsfield (loc. 
cit.) to Nepal ; it is probably the same as V. mystacinus^ and if 
Hodgson got it in Nepal he must have named it on the model of lucua 
a non lucendo. 
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7: Lastly, Nyctic^ua nivicolua Hodgs. is said by Dr. HorsBuld 
(loc. cit. p. 395) to be from Nepal. I am not certain as to what this 
species really is ; it is possibly I[ar})yiocephalus harpia, before mentioned, 
but, whatever it may be, Hodgson did not get it in Nopal. The correct 
locality for the type is, “ Sikkim Himalaya, northern I'cgiou, noar snow” 
(Gray, Cat. Hodgson’s Coll. 1863, p. 3). 

Consideriug that the list of Nepal bats is a short one, the number 
of errors that have coUecied about it is more than usually largo. 


XVIII.— Notes on some recent Neolithic and rahcoliihic Finds in South 
India.—Sy R. Bruo^ Footk, F. G. S., Superintendent of the Qeo‘ 
logical Survey of India, Fellow of the University of Madras .— Ooni- 
mnnicated by tub SuPERiNTiiNUENT of tub Indian Museum. 

^Boceived and Road Anguat 3rd, 1887.3 

(With a Map—PI. XI.) 

Contents. 

§ 1. Infcrod action. ^ 

§ 2. Earliest recorded iinds in South India. 

§3. Mr. Fraser’s discovorioB at IJoUnry. Letter to the Geological Mngnsino, 
1873. My finds in Bollary District and tho South Maliruttu Country, 
exhibited at the Vienna International Exhibition and presontod to tho 
Geological Survey Museum, 1873. 

S 4. Mr. Valentino Ball’s paper “ On tho Forms and Geographical Distribution 
of Ancient Stone Implements in India,” 1878. 

§ 6. Finds in Salem, Tinuevelly, Madura, Trichinopoly, Nulloro, and Kistna 
Districts, and tho Nizam’s Territory. Absence of littoral Kitchon- 
middens of tho Danish typo. 

§ 6. Collection, of Colts from North Arcot District described by Mr. John 
Cockburn. 

§ 7. Cache of Neolithic Implements and Pottery at Putimd, Banaganapallo 
State, Kornul District. Finds in the Yerra Zari Gabbi, in Billa 
Snrgam, and other Caves, 1883—85. 

§ 8.* Tho Neolithic Settlements of tho Bellary-Anantapnr Country, 1884—87. 

Slag and Cinder-mounds and Camps. Celt-factories. Selection of gra¬ 
nite-gneiss hills for tho great majority of tho settlumouts. Varieties of 
implements, &c. found. Varieties of stone selected for use. Pottery 
and other implements. Connection of the Neolithic and Iron Ages. 

§ 9. Palmolithio remains from tho shingle-fans at base of the Copper mountain, 
south of Bellary. 

§ 1. So many communicatiouB have been made to this Society on 
the subject of prehistoric stone implements of various ages, discovered 
in different parts of India and its dependencies, that I should hesitate 
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before making a further one, did I not believe that I have really fresh 
matter of great interest to lay before you, having during the last few 
years made various finds which determine the age of a hitherto uncer¬ 
tain group of remains, and throw light on the connection of the Neolithic 
and Iron ])erio(ls. The mere discovery of important centres of manu¬ 
facture of Neolithic or polished stone implements is by itself a point of 
grcai interest, and I have the pleasure of informing you of the discovery 
of several centres of the kind. 

Most archmologists regard it as a well-established fact that our 
ancestors, to speak of mankind generally, passed through at least throe, 
and in some countries four, grades of progressive civilization indicated 
by the character and material of their weapons and domestic imple¬ 
ments. 

In South India, up to, the present day, throe of these grades, or 
periods, are known to have been passed through by the old inhabitants ; 
the Undo Stone Period, the Polished Stone Period, and tho Iron Period. 
A llionze or Copper Period has not, so far, been traced in the south, and 
iron liad been introduced among the people living in the Southern 
Deccan, and was probably manufactured by thorn at the same time that 
they wore stiU using and making implements of polished stone. 

I have used the terras Palaaolithic and Neolithic not only because 
tliey arc extremely convenient, but because, so far as South India is con¬ 
cerned, they ar-e, so far as our present knowledge goes, very fit and suit¬ 
able terms. Abundant geological evidence exists in the south that a 
great pei-iod of time elapsed between the era of the old Stonc-chippers 
and that of the Stone-polishers. 

Whether tho latter were descendants of tho former is at present 
impossiblo to say, for no cvidenco has boon yet found to prove or dis¬ 
prove tho idea. 

§ 2. The former existence of the old Stono-chippers in South India 
was unknown till 1863, when I had the good fortune to discover the first 
chipped implement in a lateritic gravel at Palaveram a few miles south 
of Madras. A few months later. Dr. King and I had the fui'thcr good 
fortune to come upon another lateritic gravel some forty miles north-west 
of Madras, where implements, all made of quartzite, occurred in situ and 
abundantly. A fine series of these, including many of the type speci¬ 
mens figured in my papers in the Madras Literary Society’s Journal 
and tho volume of tho Norwich Prehistoric Congress (1868), is now 
in the Indian Museum. 

At that time, no discovery of Neolithic or polished implements had 
been published, nor, so far as I know, had any been made, and it fell to 
xuo to make the first discovery of such during the course of the follow- 



188^.] PdlmoUtMc Finds in South India. 261 

ing year, 1864. This find (a ring-stone) was noticed in my paper on the 
Palaeolithic implements published in the Madms Journal o£ Literature, 
and is now in the Indian Museum. Not very long after, I found a good 
celt near the Arcohum junction of the Madras Railway, which was also 
recorded in the same paper. 

In 1865, it became known that celts of diverse shapes and sizes and 
in largo numbers were to bo seen in littlo shrines, or stuck up on end 
round the foot of sacred trees, close to many of the temples on the 
Shovaroy hills in Salem District. Considerable numbers of these woro 
procured, and some found their way into the British Museum, but, so 
far as I know, nothing was published about them. In the same year, 
I found a small, but very well made, colt about eleven miles south of 
Nellore. * 

A solitary celt was reported as foupd on a hill near Mercara in 
Ooorg, and the find, which Wtos communicated to this Society in 1868 by 
Mr. H. A. Mangles, has repeatedly been cpiotod by various winters, Mr, 
W. T. Blanford, Mr. V. Bull, and Mr. John- Cockburu amongst them, as 
the first made in South India, my Arconum celt being ignored, though 
published in 1865. 

§ 3. The next Neolithic discovery in the south wa^ made by the 
late Mr. William Praser, M. I. C. E., about 1872, when ho was District 
Engineer of Bellary. I first hoard of his discovery from himself towards 
the end of that year. He had found numerous colts and chisels in various 
stages of manufacture and use, together with corn-crushers and mealing- 
stones, and much broken antique pottery on two hills, the North Hill at 
Bellary and the Peacock Hill five miles to the north-east. Mr. Pra.ser very 
kindly took me to both hills, and afforded mo the pleasure of finding 
some specimens for myself, to which he added a few more from his own 
^mall but choice collection. 

On taking leave of him, I urged him strongly to communicato his 
discoveiy to some scientific society, wliich ho promised to do, but un¬ 
fortunately never did. Ho died suddenly a few months later, and his 
collection of celts was lost, probablythrownaway in ignorance of its value. 
It inofuded some good celts and several remarkably good specimens of 
the long narrow chisel typo, a form which, so far as 1 know, has not 
yet been found iu other parts of India. 

On my way from Bollary to Gadak, I passed a notable conical 
mound of slaggy cinders which stands in the middle of a small pass, 
the Budi Kanama, across a line of hills about sixteen miles west of Bel- 
lary, and has been described several times by various writers many years 
ago, among them by no less excellent an observer than the late Captain 
Newbold. It has been hold to be of volcanic origin, and the natives 
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regard it as the funereal mound of some great Rakshas or demon. I 
had only a few minutes to devote to looking over it, as I was on the 
march and much pressed for time. Brief as my search was, I found one 
celt and some moaling-stones and corn-crushers in the little rain-gullies 
cut in the sides of the mound, and on several lumps of slag found the 
impressions of stalks of coarse straw; this sufficed to disprove the 
volcanic cone theory, so I went on. At Hampasagra, sixty miles west of 
Bellary, I found a good celt lying on the top of the bank of the 
Tungabhadra. In the South Mahratta oounti’y, I had made a few good 
finds in the two previous years, the best being some seven or eight good 
celts of medium size on the top of a small hill fifteen miles south-west of 
Kaladgi. I did not publish any separate notice of these finds beyond a 
brief reference to them in a letter to the Geological Magazine, in which 
I also drew attention to Mn Fraser’s discovery. This letter appeared 
in April 1873. Some of those (with my Bellary specimens and a 
very fine collection of Palaoolithio implements that I discovered in 
fluviatile gravels in the banks and beds of the Malprabha river and its 
main southern affluent, the Benihalla), I exhibited at the Vienna 
International Exhibition in 1873. My collection was much admired by 
the Austrian archroologists, and I was strongly pressed to sell it, but de¬ 
clined, and afterwards presented it to the Geological Survey Museum, to 
which it was sent from Vienna. In 1882, it was made over to the 
Archroological section of the Indian Museum, together with all tho 
other collections of Palajolithic and Neolithic implements. 

§ 4. Among tho number of those who saw and examined my speci¬ 
mens in tho Vienna Exhibition was Mr. Valentine Ball, then of the 
Geological Survey of India, a gentleman who had made various com¬ 
munications to this Society on the subject of stone implements in India. 
In 1878, Mr. Ball read a paper before the Royal Irish Academy, witl^ 
elaborate tables showing the distribution, in India, Burniah, and parts of 
the Indian Archipelago, of stone implements of all kinds. Mr. Ball 
forgot my Bellary specimens, overlooked my letter to tho Geological 
Magazine, and ignored the various references to Neolithic finds made in 
my various papers on Stone Implements in South India. Tho Shevaroy 
hill celts he had not heard of, and he assumed Mr. Mangles’ Coorg celt to 
be the only Neolithic implement ever found in South India. On this 
very slender foundation, Mr. Ball built up a decidedly bold, if not 
hazardous, theory that the occurrence of polished colts only in the 
north-eastern quarter of India and in Burmah, of only chipped imple¬ 
ments in the southern half of India, and of only cores and flakes in tho 
north-western quarter of the country, was duo to the different im¬ 
plements having been made by different races of men occupying these 
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three distinct provinces, which met and slightly overlapped each other 
in Central India. Here and there, it was true, a few implements 
characteristic of one province occurred well within the limits of another, 
but such an occurrence was to be treated as what is geologically termed 
an “ outlier ”, and held not to affect the general validity of the theory. 
Mr. Ball rejected the terms Neolithic and Paleeolithic for India as con¬ 
veying erroneous ideas of progression. He says in the paper referred 
to, “ The different forms of implements seem to bo rather indices of 
race than time.” The early inhabitants of South India, according to this 
theory, attained only to a much lower platform of civilization than did 
those of North-eastern India.* While passing his paper through tho 
press, Mr. Ball became acquainted with tho collection of Shevaroy hills 
celts in the British Museum, which seems to have staggered him some¬ 
what, but he still stuck to his theory and merely added a note in tho 
press to this effect: “ If tho locality ” (the Shevaroy hills) “ is authentic, 
we have another instance of an outlier. Such exceptions to tho main 
features of distribution will possibly be from time to time discovered, 
but they must become very numerous before they can be considered to 
outweigh the facts upon which tho general conclusions in this paper 
have been founded.” , 

Mr. Ball's paper remained unknown to mo for more than six years 
after its publication, else I should have written at once to show how 
ill-founded it was, in view even of tho knowledge of Neolithic remains 
then existing. When I did become acquainted with it, rather more 
than three years ago, I was making almost daily fresh discoveries of 
Neolithic remains in the South, and had not time to write a paper in 
reply, but mentioned it in a letter to Dr. John Evans, F. R. S., the 
greatest living authority on stone implements, and ho communicated 
this letter and some others about my new finds to the Anthropological 
Society, in whose Journal for August 1886 an abstract of them was 
published. 

§ 5. The Sheyaroy Hill celts constituted the earliest Neolithic 
find made south of tho latitude of Madras, and twelve years elapsed 
before any further discoveries wore made in that direction. In 1878, I 
found the catting half of a small celt at Uta Kovil four miles north-east 
from Arrizur in Trichinopoly District. Tanjore District yielded no 
Neolithic implements, and Madura District was also very unprolific, the 
only specimens found being two chert cores and a chert flake with a 
serrated edge formed by 7 consecutive srn^ll notches in close apposition. 
These were found on tho surface of gravels of very recent formation. 

* The question of the distinotnosa of tho two stono ages will be referred to 
again later. 
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Of Tmcertain age, but probably Neolithic, is a carved bone pendant 
that I obtained in 1883 out of the niud of a very interesting submerged 
forest at the west end of Valimukkam Bay on the south coast of the 
Ramnad zamindari. This is the only piece of worked bone that I know of 
as having been found in South India, excepting some cut bones discovered 
in the ossiferous caves of Billa Surgam in Karnul District. The 
pendant was in all probability used as an ear ornament. It is pierced at 
the thinner end by a small well-drilled hole, and shows four incised linos 
going clean round it, one a little below the perforation, the other 
about above the round, thicker (lower) end. It was probably well- 
polished, and, though weathered, is still smooth enotigh to bo rather 
glossy. I had lioped to find much of value in the Valimukkam sub¬ 
merged forest, my first visit of a few minutes duration having given 
mo the bone pendant, but, on-re-visiting it last year, I found that tho ac¬ 
tion of a small invor which opens into the bay close by, combined with a 
heavy surf, had covered over tho greater part of the old forest area with 
a broad sandbank, while the surf had removed a largo number of tho old 
tree stumps which had been visible at low tide at the time of my first 
visit. I had a long tminp about over tho peaty mud flat still remaining, 
but found nothing more tlian a piece of old pottery too much rolled to 
show its real character. 

At my first visit to Cape Comorin in 18G9, I was struck by the large 
consumption of shellfish made by the fisher-folk living in the coast 
villages, speculating that their ancestors might have had similar tastes, 
and 1 hoped that an examination of the coast would show tlie existence of 
middens, such as proved so wonderfully rich in prehistoiuc remains on 
the coasts of Jutland and Schleswig. In 1881, 1882, and 1883,1 carried 
out the geological survey of South Travancore, Tinnevelly, and Madura, 
but unfortunately found no true kitchenrniddens, and fear that none will 
be found there, for my work, though not absolutely exhaustive, was very 
close in many places Avhere such remains might have been expected. 
Tho remains of shellfish, chiefly of a largo species.of MytiluSy lie about 
in groat quantities in many places near tho coast and, here and there, 
at places far inland, but they do not occur in suflB.ciently great accum¬ 
ulations to deserve the name of middens, or to hide any prehistoiio 
remains. 

The Neolithic remains I obtained in Tinnevelly (in 1883) were cores 
and flakes of a chert foreign to that part of the country. They were found 
at the south end of the rod sandhills forming tho “ teri ” west of Sawyer- 
puram, a well-known station of the Gospel Propagation Society’s Mission, 
eleven miles south-west of Tutikorin. Tho south end of the teri had been 
lai’gely denuded by wind action, which had amoved the fixqd rod sand 
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to a depth of 15 or 16 feet, and exposed a dark red surface of hard 
sandy loam over an area of several acres. On this surface, I noticed 
some flakes of a brown chert I had seen nowhere in the Sonth, und 
these flakes led me to search closer, and I soon found several well-made 
cores of the Jabalpur type. With the chert flakes were a few of limpid 
quartz, also a foreign stone in that immediate neighbourhood. A 
number of fragments, mostly small, of antique I’ed pottery accompanied 
the chert implements and showed strong signs of having had their edges 
much worn by the action of “ sand blast" at some previous time when 
the teri* was in a moving condition. 

The northern pai*t of the Carnatic had previously yielded mo a few 
Neolithic implements, a •small but perfect celt eleven miles south of 
Nellore (1865) and half of a large ring-stone the drilling of which had 
never been quite completed. This ring-stbne, or perforated hammer, 
was found in 1875 at Vernavaram ten miles north-east of Ongoze and 
close to the northera boundary of Nellore district. 

Some four miles to the east of the famous Amravati tope, I found 
(close to the village of Vayikunthipuram, on the south bank of the 
Kistna) what appears to be the body of a good-sized celt minus the 
cutting edge. This Avaa made of a buff and purple mottled*sandstone of 
upper Grondwana ago. The only other implement made of this material 
was a cylindrical fragment (wanting both ends) of doubtful use, 
unless it may be regarded as part of a prohistoinc “ rolling pin.” This 
I got on the site of a Neolithic settlement at Jerlacherru, nine miles 
W. of Kammamet in the Nizam’s toiritory. The settlement had existed 
between two granite-gneiss hills, and the fields all round were covered 
thickly with fragments of high class antique pottery. I could only 
mourn the hard fate which denied me time to examine this very pro¬ 
mising locality. • 

Another Neolithic site, on the left bank of the Umni-em, 3 or 4 
miles south of Kammamet, that I could only pass by on the march 
looked also very promising. 

I rflust not forget to mention that I picked up the pointed end of 
a celt just south of the village of Matur, 27 miles south-east of 
Kammamet. 

Proceeding westward, I came across a small hill of granite-gneiss 
south of Poolloygooda (21 miles oast by south of Bonagiri), where 
were a considerable number of highly polished deep grooves worn into 
the hard rock. From their shape and size, I inferred they must have been 

• Teri is the name given by the Tamil people exclusively to the great drifts of 
red sand whioii form so remarkable a feature along the eastern side of Tiinnevelly 
District. 
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made in grinding the cntting edges of celts, and my inference has since 
been confirmed by finding similar polished grooves on granitoid hills in 
the Bellary country which were groat centres of the celt manufacture. 
The grooves were about 10 to 14 inches long, about 1|^ wide in the mid¬ 
dle, and tapered off to a shai'p point at either end. The greatest depth 
of the groove was at the centre and varied from If to nearly 2 mches. 
The polish was best preserved in the grooves that had been filled up 
with soil washed in by I'ain. 

A few miles west of this place, I came on a large dyke of very fine 
grained greenstone, the surface of the western end of which, near the 
village of Arur, had been considerably broken up and yet showed no 
signs of ordinary quarry work ; a large quantity of debris of an uncommon 
character lay about, which struck me as having possibly been produced 
in the manufacture of stone implements; some of the fragments being 
very shapely fiakes. A few minutes’ search gave me a well-shaped celt 
in the first or rough stage. Farther search would I feel sure have pro¬ 
duced more evidence as to this having been a celt factory, but I had 
not the time to spare for it. 

§.7. In October 1883, I had the pleasure of making a very inter¬ 
esting find at”Patpad, a small village 4 miles west of Banaganpalli, in 
Karnul District. The spot on which the find was made is a piece of 
slightly irregular ground, triangular in shape, and enclosed between the 
high road, the end of a small limestone ridge, and a small stream which 
runs south-east into the Sum river, a confluent of the Penem, or Northern 
Pinakini. Near the centre of the ground, I noticed a few fragments of 
bright red antique pottery sticking in the sides of a tiny rain-gully. 
Being greatly taken up with excavations in a large cave some distance 
off, I thought no more about them; but, a few days later, having found 
some interesting prehistoric pottery at some depth in excavating in one 
of the passages of my cave, and taken a great deal of trouble in getting 
all the pieces and sticking them together, my head servant, a bright and 
observant little Madrassee, excavated some of the broken pottery I had 
seen in the rain-gully just referred to and pieced it together into a very 
shapely bowl. -After that, ho dug over several square yards of the ad¬ 
jacent ground, under my superintendence, and wo unearthed a consi¬ 
derable number of articles of pottery of various shapes and sizes, but all 
broken more or less. They were buried only 6 or 6 inches below the 
surface, and the place where they lay was just in the regular track of the 
village cattle to their drinking place and thus crossed every day 
several times by large herds. The wonder was everything had not been 
reduced to powder. 

The different vessels found are mostly of admirable shape, several 
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of them reallj elegant. Thej are of the typical glazed red and black 
earthen-ware so characteristic of the prehistoric graves of Coimbatoor 
and the Nilgiris. .Two forms ai*e, so far as I know, peculiar to that find, 
the one is like a flower-pot with an extremely small base, the other is coni¬ 
cal with slightly excavated sides and no base, so that it must have been 
perched on a ring-stand when in use, and not hold in the hand. Several 
such rings fitted for larger vessels were found there. In the soil which had 
filled some of the vessels, I found several good agate and chert cores, 
and a few iron implements of (with one exception) small size *, long 
arrow-heads with strong barbs, one of which is now in the Indian 
Museum collection, and other forms. With these were several green¬ 
stone corn-crushers, a la^e stone pestle with polished sides, and a highly 
polished sly king-stone, or slickstonc, made of a homblendic rock. There 
were also a small number of point bones t<5o much broken to identify. 
In addition, I found a small white bead made out of some shell, a human 
promolar, a shell-sci*aper made by grinding away the lower half of 
one valve of a unio shell, and, lastly, a pottery spindle-whorl. The sur¬ 
face of the ground a few yards to the east, which was freely scattered 
over with broken antique pottery, yielded a good number of agate and 
chert cores and flakes, all of the Jabalpur type, also a vaHety of larger 
flakes, and several small but well worked scrapers. One of these latter 
is an exact match to an old flint scraper from Yorkshire which I 
have in my collection. A large quantity of mostly bright-coloured 
pieces of chert, agate, jasper, quartzite, and lydian stone was also collected 
on the same bit of ground ; having doubtless been brought there to be 
used in making flakes; all these stones arc foreign to that immediate 
neighbourhood, and the agates and lydian stones must have come from a 
distance of 40 miles at the very least. Some of the pottery found in the 
Yerizari-gabbi (cave) is ornamented in precisely the same way as the 
large fragment of a pot (found lately at Quetta together with a very fino 
ringstone and a jasper corn-crusher) which Mr. Wood-Mason is exhibit¬ 
ing to-night.* No celts were found at P6tpad, but I got a broken cylin¬ 
drical “hammer on the path leading to the Yerrazari-gabbi, and, as I 
shall show presently, cores and flakes and the prehiatortc red and black 
glazed pottery occur largely, together with celts and a variety of other 
typical Neolithic implements, in various places to the west of Patpad; 
such being the case, I do not hesitate in regarding the Patpad find as 
late Neolithic overlapping into the Iron Age. The whole find was pre- 

* Pottery with the same pecaliar ornament has also been found on the North 
Hill Bellary and at Palavaram close to Madras.—Identically the same ornament 
appears also on pottery figured by Sir William Dawson from the old Red Indian 

city of Hoohelagas in Canada. 



®68 R. B. Foote —Notes on some recent Neolithic and [No. 3, 

Btimablj a oacbe rather than a burying place. A very fine chert flake, 
with an excellent core of the same material, was found at Paspalla, a 
village some 9 miles west of Pdtpad. 

§ 8. I come now to the most interesting and important part of my 
subject, the occurrence of numerous Neolithic settlements in the Bellary- 
Anantapur country, to which I proceeded at the end of 1884 to take up 
the geological surve^f of that region. Jllver since my expeditions with 
Mr. Fraser to the North Hill and the Peacock Hill, I had been longing to 
revisit that quarter, and my desii'e had been much increased by my great 
find at Pitpid. 

I was most anxious also to settle if possible the real nature of the 
great cinder-mound at Budikanava which 1 ^have already referred to 
above. 

I revisited the North-hili at Bellary with much success and initiat¬ 
ed a friend, Mr. Justin Boys, the Agent of the Madras Branch Bank at 
Bellary, into the delights of celt-hunting, which he has since followed 
up with a very satisfactory result, namely, the discovery that the north 
and east sides of the Bellary Fort Hill were also at one time inhabited 
by the Stone-folk. 

At the fii'st possible opportunity, I revisited the Peacock Hill, or 
Kapgallu as it is called by the country people. Mr. Fraser had taken 
me up and about the southern side of Kapgal, and we had secured but a 
smell quantity of implements, mostly celts and chisels, but noticed no 
special signs of manufacture. On my second visit, I explored the 
whole hill, and, on the northern side, near the summit, found abundant 
traces of the manufacture of implements and of the residence of the 
manufacturers. Kapgal had evidently been a settlement of the Stone- 
folk for a considerable period and an important centre of celt manufac¬ 
ture. The traces of residence were very numerous, in the shape of 
small terraces revetted with rough stone walls, great accumulations of 
made ground full of ashes and broken pottery and containing many im¬ 
plements of all sorts, a large proportion of them damaged, many so 
much so that they had evidently been rejected as useless. Boties of 
bullocks, chieflyjaroken, occur pretty numerously and especially in the 
ashy parts of the made ground. Other traces of residence were small 
tanks made by damming up the little stream which drained the northern 
side of the ridge. Large blocks of the local granite-gneiss had been 
hollowed for some purpose or other and so well worn by use, or purpose¬ 
ly fine-tooled, that their inner surface was all but polished. A number 
of these had evidently stood close to the structures that I assume to 
have been tanks. Some still remain there as if ready for use, but many 
have been broken, and their fragments lie close by. These, block* 
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tronghs were not deep enough to hold any quantity of water, but may 
very likely have been used for mixing some kind of dough, for whicdi 
they were very well adapted. A few blocks showed very shallow hol¬ 
lows, and such hollows are very common on rock surfaces, both in the 
open and under rock-shelters. Some of these I believe to have been 
mealing-troughs in which the grain the people used was finely mealed 
with mealing-stones after having been roughly bruised with smaller and 
lighter corn-crushers. Both of these kinds of imjTlements are met with in 
great numbers here and in almost every one of the many settlements of 
the folk that I examined in the Bellary-Anantapur country, and are 
especially numerous where great accumulations of ashes and other 
kitchen stufE are met with. 

The signs of manufacture of implements I found on Kapgal con¬ 
sisted of large numbers of unfinished celts •in all possible states of com¬ 
pletion and great quantities of fiakes struck off from the selected frag¬ 
ments of rock in the pi*ocess of fabrication. In the case of Kapgal 
settlement, the stone to be worked was procurable on the hill. It is a 
fine grained pale greenstone (diorite ?), which occurs here and there in 
irregular bands of some thickness within tho mass of a huge dyke of 
coarse black diorite that runs along the northern slope of the bill 
parallel with its axis. In other settlements, the celts were found to be 
made from pieces of greenstone of oanvenient shape collected from dykes 
which in many cases occurred only at considerable distances ; and, in 
these cases, the makers often worked up pieces whose exterior was 
greatly pitted by weather action and did not take the trouble to remove 
the weathered part except where the cutting edge was made. In some 
few instances, pebbles were selected and so chipped as to utilize one or 
other of them naturally. At Kapgal, this was not tho case, and conse¬ 
quently the celts there found have a much more recent look than those 
from many of the other settlements. 

There is a great variety also in size and shape among the celts and 
chisels, especially the former. This was doubtless intentional to suit 
specia^purposes, but to some extent the makers evidently accommodated 
themselves to the shape of tho rough stone selected for treatment. This 
cannot fail to * strike the eye when a large series of the implements is 
examined. Great differences in skill, in taste, and in patience must 
have existed among the workers ; the beauty of shape and finish of the 
implements varying so very gi’eatly. Some are really elegant in shape 
and others downright clumsy. The stages of manufacture through 
which the more or less caiefully chosen rough stones passed were cer¬ 
tainly four in number, — chipping and picking, grinding and polishing. 
Th© first stage, the chipping, was in all probability done by means of 
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stone strikers, hammers, in fact, without handles, of which large num¬ 
bers of all sizes and weights occur in all the settlements in which the 
manufacture was carried on. In the second stage, the surface of the 
chipped implement was picked or “ pecked ” over with a sharp-pointed 
striker (by which all the little ridges between the numerous chipped out 
surfaces were broken down and the surface rendered approximately 
even), and great labour saved to the grinder, who put the implement 
through the third stage* of progress, and gave it a good sharp and even 
cutting edge. The fourth and final stage consisted in polishing the 
implement all over. 

The grinding and polishing was done by rubbing the implements 
backwards and forwards on the surface of thp granite rocks, or of big 
blocks, which became worn into the shallow elliptical troughs above 
referred to, and of which seiferal were met with on the Kapgal hill; on 
some of the other settlements, these are very numerous and occur in groups 
where the grinders had sat together sociably over their work. On the 
Budihal Hill, in Anantapur District, 8 miles south-east of Bellary, are 
seveml remarkable groups of these polishing places. They are placed 
on high rock terraces, regular coigns of vantage commanding good 
views over thb country whei*e the operators could work and watch with 
great ease. On one rock ten-ace, twenty are to be seen in a space just 
16 yards square. Other polishing troughs are found well under cover of 
great rock shelters, or in small caves, where perfect shade was obtainable 
during the heat of the day. 

The implements lay about exposed on the surface or partly im¬ 
bedded in the made ground, and some were found at a depth of 2 or 3 
or more feet, where rain-gullies had cut deeply into the made ground. 
In every case in which I obtained numerous implements, the quantity 
of broken pottery was also very gi-eat, and I hardly aver got the one 
without the other; and now, whenever I come across fragments of 
antique black and red potteiy, I make a special search for implements, 
and very rarely fail in finding something of intei-est. 

The most numerous implements are strikers and com-ci-usheM, next 
to them numerically come the mealing-stones, then celts and chisels, the 
last being very rare. Less common than celts, but less rare than 
chisels, are worked scrapers of the Esquimaux type;; Cores and core¬ 
flakes are also rare, but I imagine many more would be found, if regular 
excavations of the made ground of the built, or natural, terraces were 
carried out and the material all carefully sifted. This 1 had no oppor¬ 
tunity of doing in any case, as my geological work did not admit of my 
devoting sufficient time for close research. In many of the settlements, 
numerous small stones differing in kind from the local rook were found, 
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such as agates, chert, jasper, lydian stone, and quartz of different kinds; 
these had doubtless been collected to be converted into flakes and 
small scrapers, or, possibly, simply because of their bright and pleasing 
colours. In three places, stone beads of good workmanship were found; 
of these two were of reddish carnelian, two of delicate green quartzite 
of extremely fine texture, and one of shell. Lastly, I must not omit to 
mention several pieces of tolerably soft deep rod heemaiite which had 
been rubbed down to smooth surfaces on one or more sides and in all 
probability been so rubbed down to famish a pigment for decorative 
purposes, very likely as rouge for ther chocks of the Neolithic ladies. 
The North Hill at Bcllary yielded several of these, and I noticed other 
pieces of hromatite which had evidently been brought from a distance 
for some similar purposes, but had never been used. 

Of the dwellings of the Neolithic fofk, no positive traces remain ; 
from which it may reasonably bo inferi’ed that they wore of rather 
perishable character, like the thatched huts with mud walls of so large 
a proportion of the lower classes among the present inhabi tants of the 
Southern Deccan. It is useless to speculate about what they may have 
been like. Small roofless huts, with rough mud and stone walls, exist 
in plenty at some of the many settlements, but in each case there were 
manifest signs of comparatively recent occupation of the place, and in 
no case did I find any implement or fragment of antique pottery inside 
such huts, although I carefully searched many of them. 

Mr. Fraser discovered two settlements of the Neolithic people, those 
of the North Hill at Bellary and the south side of the Peacock Hill; and, 
since December 1884,1 have found over forty others, large and small. Of 
these, I have prepared a list, which will bo found further on. I have 
indicated the principal ones on the map accompanying this paper, from 
which will be seen how they cluster together chiefly in the neighbourhood 
of Bellary. Of the forty odd I have enumerated, ton, judging them 
by the number of implements they yielded, may be reckoned as first class, 
eight, as second class, and the remainder, as third class. 

The respective positions of these different settlements are of im¬ 
portance and show that the old Stone-folk had a very decided preference 
for occupying commanding positions which were defensible against 
their enemies. These they seem to have found preferably on the granite- 
gneiss hills so numerously met with in the Bellary-Anantapur country. 
Not a single one of their settlements is found on the non-granitoid 
hills in the immediate neighbourhood, though many of these are as lofty, 
or much more so. I have given much careful consideration to this 
important point, and think that four good and sound reasons appear to 
have prevailed with the stone-folk when selecting the sites for their 
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settlements. Doubtless, other considerations may have influenced them, 
but they are not so obvious. The four which seem to have mostly in¬ 
fluenced them were :—1. The more perfect isolation of the granite- 
gneiss hills, which mostly rise singly out of the plains, or, if in clusters, 
are yet individually detached and therefore more suitable for defence 
than posts on continuous ridges, such as are generally formed by the 
schistose rocks. Some of the granite-gneiss hills are nearly perfectly 
castellated by the disposition of the rock masses. 2. Rock shelters of 
great efliciency and comfortable terraces are to be found in numbers 
on many of the granitoid hills, but hardly ever on the schistose hills. 
3. The collection of rain water and its storage would, from the nature 
of the ground, bo much easier on the average gr,anitoid rock than on the 
average schistose hill. 4, The schistose hills are, in very many cases, 
generally, in fact, surrounded by a heavy and broad talus most detri¬ 
mental to easy agricultural work. The granitoid fiills, on the contrary, 
form, as a rule, no great talus, but rise up straight out of the great cot¬ 
ton-soil plains, so that the Neolithic field labourers could have been 
quite close to places of refuge in case of attack from other tribes, and 
yet have been able to carry on their agricultural work. 

I only know one hand fide settlement situated on the schistose 
rocks, and this is in the open plain far away from any hill. This is near 
Sanawnspuram 16 miles N. by E. of Bellary. 

Yet another reason in favour of the gi-anitoid hills is that, from the 
many bare sheets and scarps of rock which they show, they do not bear 
continuous slopes of long grass capable of being burnt over, as are the 
uninterrupted slopes of the schist hills. The absence of these great 
grass spreads was a great element of safety for the thatched huts on 
the hills. 

I referr,ed above to the remarkable mound of slaggy cinders occur¬ 
ring on the Budi Kanama pass, 16 miles west of Bellaiy, which mound 
had been described by various writers 40 or 50 years ago, one of them 
supposing it to be a volcanic ash cone ! Captain Newbold, the most 
eminent amateur geologist and archteologist that South Indsa has 
known, was another of these writers, and he favoured one of the native 
theories accounting for the origin of the mound, naqiely, that it was the 
result of a great funeral pyre on which all the dead killed in some great 
local battle had been cremated. Another native' legend ascribes this 
mound to the death of Edimbassurah, a great Rakshas, or giant, 
killed by Bhimasainab, one of the Panch Pandus. Captain Newbold 
rather opposed another hypothesis that the mound might be due to the 
celebration of some great holocaust of animals offered on the occasion of 
some great religious celebration. The proper way to test the real 
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origin of this mnoh debated mound would of course be to cut a section 
through it, a work which ought to be executed by the Archeeologfioal 
Survey. The mound is certainly not the product of one huge burning, 
the cinder occurring in distinct layers 2'—thick with thin layers of 
made ground between them. It was from these that the celts and 
various mealing-stoues and corn-cniRhors I found there wore washed 
down by action of rain. I noticed no otlier 1111008 of I'csidonoc, nor any 
at all of a manufacture of celts. 1 cani^ut help inclining to the holocaust 
theory, for, in other cases (notably at the important settlement on Kuri 
Kuppi hill and at the quadrangular cinder camp west of Sanawaspura G1 
miles N. by E. of Bellary), the number of mealing-stonos and corn- 
crushers was very large, many of them being imbedded in the oindei-y 
mass. Bones of animals, too, mostly bovine, occur fi’oquently. Frag¬ 
ments of pottery too are very numerous. * Many of the ranri*ow bones 
had been broken as iFto extract the marrow. I did not notice a single 
human bone in any one case, or any evidence pointing to a ceremonial 
cremation. 

The cinder mounds at Sanawaspur, and the larger of the two west 
of Halakundi and near the foot of the Co^ijmr Mountain, form quadran¬ 
gles about sixty 3 >^ards square by external measurement, the sides 
making a low breastwork much trodden down and out by rain action. 
1 do not think they exceed o feet in height above the general level, for 
I noticed no places that I could not overlook. 

Except in the absence of the signs of manufacture of implements, 
those two qtmdrangular camp-like piles of cinder showed much the 
same style of things as occurred on many of the larger ash-covered 
terraces in the typical hill settlements. Celts and chisels were proba¬ 
bly less numei'ous in the camps than on the hill terraces, but mealing- 
stones and corn-cfushers are quite as common, and broken pottery is 
not mre. At the Sanawaspuram camp, 1 obtained fragments of two 
small bottle-shaped earthenware vessels. 

At the North Hill, Bollary, and several other settlements, I found 
numerqps lumps of haematite which did not appear to have been collected 
for conversion into any implement, for which purpose they were evidently 
unfit either from their small size or softness, and with them, here and 
there, were pieces of iran slag, which may not improbably be traces of the 
local manufacture of iron. Similar indications of an iron-.smelting in¬ 
dustry were found in considerable quantity by ray friend Mr. C. Cardew, 
Superintendent, Locomotive Department, Bellary-Kistna State Bailway, 
in the great Neolithic settlement which formerly existed on the high 
ground south-west of the Guntakal Railway junction. Strongly con¬ 
firmative of the existence of the iron industry at Bellary is to my ap> 
35 
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prehension tho existence of a small brown earthenware tuyere which I 
found on the east side tho Fort Hill at Bellary among a large quantity 
of broken pottery. This tuyere is now in my collection. 

Of special interest are two implements found respectively by my 
friends Messrs. Boys and Cardow, tho first a ring-stone found on Bellary 
Port Hill, the second a wooden comb excavated from a thick bed of pure 
white ash in the Guntakal settlement. 

The lung-stone, of which Mr. Boys found one half, was a very large 
one of rather oval shape externally, but the well-drilled central hole is 
perfectly circular. 

A very fine collection of celts in various stages of manufacture 
and of other implements was made by another friend, Mr. Henry Gom- 
pertz, Deputy Superintendent, Madius Revenue Survey, on the north 
side of the Bellary Fort Hill, and on the Sangankal hills between the 
Bellary hills and Kapgul Hill. • 

Up to the present, no celt has been found in South India which has 
been drilled for tho insertion of a handle, as were manj” European-made 
axes and hammer-heads. A very fine celt (in my collection) which was 
found on the Shevaroy’ hills shows, however, the commencement of a drill¬ 
hole on each of the bi’oad sides. These holes are exactly opposite each 
other and an inch or more from the middle towards the cutting edge of 
the implement. Tho Celt-folk were, however, well acquainted with the 
art of drilling small objects in hard stone, as is shown by the well executed 
perforations of tho camelian and quartzite beads already mentioned. 

A specimen (also in my collection) from one of tho Bellary settle¬ 
ments shows the general outline of a typical celt, but the broad end has 
been loft quite thick instead of being ground to an edge, while tho 
pointed end has been gi-ound to a narrow chisel edge transverse in 
direction to that which should have been the broad cutting edge. There 
are no signs of use on this specimen, which, so far as I know, is quite 
unique; aud I am unable to imagine for what special purpose it may 
have been prepared. 

A few specimens of whetstones, or hones, have been foun^ in the 
Bellary settlements, which may perhaps have been used to gfive the last 
final edge to specially choice celts. I have two such in my collection 
which show strong marks of use. The marks are rather semicircular, 
and just such as would be produced by whetting the rather rounded 
edge of a celt. Mr. H. Gompertz found such a stone of rather flat 
shape lying on a piece of rock under a good rock shelter on the north 
side of Bellary Fort Hill. On the whetstone lay a small celt exactly 
as if it had been put down suddenly and never taken up again by the 
workman. 
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At Koganur, 7 miles B. S. E. of Davangere in Mysore, I pick¬ 
ed up from the surface a large lump of stone (quartzite, if I re¬ 
collect right) one end of which had been deeply ground into with such 
semicircular strokes. The stone had also been very well drilled right 
through the centre with a narrow hole a little more than an inch in 
diameter. No other traces of Neolithic remains accompanied this 
hammer, which, if fixed to a strong handle, must have formed a most 
formidable weapon, as the head weighs several pounds. By whomsoever 
it may have been made, the artificer had a very good knowledge of the 
manner in which to drill a very hard stone. 

A remai'kablo fact with reference to the varieties of weapons and 
tools made by*the Neolithic people of South India is the absence hitheito 
of any traces of their having manufactured stone arrow-heads, such as arc 
frequently found in otlier countries occupied by tribes who had attained 
to a very similar gradft of civilization. It is hard to imagine that the 
Neolithic people of the Deccan "YV'ere unacquainted ivith the use of the bow 
prior to the first introduction of iron. That they used brass after be¬ 
coming acquainted with iron is clearly proved by the discovery of un- 
(luestionablo iron an’ow-heads in tlio Patpad cache and in many pre¬ 
historic graves in the South. With n,u abundance of stenc, such as 
agate, chalcedony, lydian stone, jasper, and chert, fit for making arrow¬ 
heads, it is certainly most remarkable that no true worked arrow-heads 
have yet been found, and it is most desirable that all prehistoric ex[)lorers 
in India should pay special attention to this point. I have found some 
few flakes of chert and jasper that might have been used to tip an arrow, 
but I have found and seen none that were obviously prepared for that 
purpose. 

I give here a list of the localities in the Bcllary-Anantapur country 
at which the Neqlithic folk have left traces of their residence and modes 
of life. 


List of Settlements with their direct distances from JJellary Fort, 

First Class. 


1 . 

Kapgal, N. side of hill... 

5 miles N. E. 

of Bellary. 

2. 

Guntakal Junction . 

30 

It 

E. 

of 

do. 

3. 

Budihal Hill... 

24i 

tt 

S. E. 

of 

do. 

4. 

Iddapinkal Fort Hill. 

19 

tf 

S. E. 

of 

do. 

5. 

Ditto Main Hill.... 

I8i 

M 

S. E. 

• of 

do. 

G. 

Yelapadugu Hill. 

20| 


S. E. 

of 

do. 

7. 

Daroji Hill... 

18 


N.W.byW.9f 

do. 
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8. Kuri Kappa Hill . ISmilesW.N.W. of Ifellaiy. 


0. 

Gadiganur Hill, foot of 

2H 


W. N. 

of 

do. 

10. 

Latwaram Hill. 

28 


S.E.byE.of 

do. 


Second Class. 






11. 

Bellary North Hill . 

— 


_ _ 

- 

— 

12. 

Bellary Fort Hill. 

— 


— 

— 

— 

13. 

Saudamma Konda (hill) 

34 

1> 

N. E. 

of 

do. 

14. 

Sanarasama Konda (hill) 

1 3| 


N. E. 

of 

do. 

15. 

Ram Durg Fort and Hill 24 

o 

E. N. E. of 

do. 

10. 

Karaumkalu Hill . 

, 181 

r 11 

, S.E.byE.of 

do. 

17. 

Tornagul Hill. 

16 

1 

1) 

W.by N.of 

do. 


Third Class. 

4 






18. 

Ka]>gal S. E. side of hill 

5 

miles N. E. of Bellary, 

10. 

Halakote N. Fort Hill ... 

31i 

99 

* N. 

of 

do. 

iiO. 

Ditto South Hill . 

31 

99 

99 

of 

do. 

21. 

Mauakurti Hill. 

33 

99 

N. E.3®N.of 

de. 

22. 

HoBpeti Hill (Alur Taluq) 20 

99 

N.E.5°N.of 

do. 

23. 

Haiti Bellagul Hill . 

24 

99 

N. B. 

of 

do. 

24. 

Nagaradoni fort Hill. 

25 

19 

E. N. E. 

of 

do. 

25. 

Cliippagiri Hill. 

27 

99 

E. by N. 

of 

do. 

20. 

Yerragudi Hill. 

42 

99 

E. by 5° S. of 

do. 

27. 

Wajra Kami* (low hill) 







W. of. 

314 

99 

E. S. E. 

of 

do. 

2S. 

Hill eH.st of groat dyke 







oust of Urava Konda 32 

99 

S. E.by E. of 

do. 

20. 

Umva Konda (hill). 

204 

99 

S. E. by E. of 

do. 

30. 

Koto Koto West Hill ... 

164 

99 

E. S. E. 

of 

do. 

31. 

Bcder Bellagal Hill . 

C 

n 

W.by5‘= S.of 

do. 

32. 

Kola gal East Hill. 

34 


N.W. 

of 

do. 

33. 

Ditto West Hill . 

6 

>) 

N.W. 

of 

do. 

34. 

Hill N. of Badanhatti... 

13 

99 

N. N. W. 

oft 

do. 

85. 

Elguiida Hill. 

24 


E. S. E. 

of 

do. 

30. 

Rupangudi Foi't Hill ... 

13 


S. E. 

of 

do. 


List of Cinder Mounds and Camps. 

37. Budi Kuxiama or Badi- 

gunta ... 13i miles W. 6°N. of Bellaiy. 

* 38. Hala Kandi Camp and 1 

mound . 5 „ S. W. byS. of do. 

31). Sanawaspuram Camp... 20 „ N. of do. 
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40. 

41. 

42. 

43. 


Smaller Cinder heaps. 

Bocks S. of Kapgal. 4i miles N. E. of Bellary. 

Knrikuppa Hill. 18 „ W. N. W. of do. 


25 


W. 5°N. of do. 


Kakballa hill fort of| 

Ditto do. Saddle) 

Captain Newbold mentions some cinder mounds on Elapgnl Hill 
which if still in existence escaped my attention. The great cinder 
mound at Nimbapuram a little to the H. E. of the ruins of Hampi 
(Vijayanagar), I have not yet visited. Like the Budikanama mound, it 
is regarded by the natives as the cremation heap of one of the great 
Bakshasas. It is singular that Newbold, though so keen an observer in 
many branches of science, should have so completely overlooked the 
celts and many other iS^eolithic implements lying so freely scattered 
about on Eapgal Hill and not unfrequently at Budikanama. It is more 
than probable, from his descriptions of the geology of the Bellary 
country, that he must have examined pretty closely many of the other hills 
in that quarter where the Neolithic settlements now referred to occur. 
Only one explanation seems possible to account for so able an archmologist 
missing these finds, namely, that, his eye being untmiiied and his atten¬ 
tion not being awake to this class of prehistoric facts, he passed them 
by unheeded. It was not till many years after his time that the great 
stir in the scientific world caused by the recognition (by Lyell, Prestwich, 
Evans, Falconer, and the great leaders among French and German 
geologists) of the true value of Boucher des Perthes Palfflolitbic finds 
extended to India, and was followed by the discovery of the Palssolithic 
quartzite implements of Palavaram and the Attrampakkam nullah, 
which really started prehistoric research in this country. 

The following list enumerates the varieties of implements made of 
stone which have been found in the Bellary-Anantapur Neolithic settle¬ 
ments. 


1. Celts. 


a. 

body 

narrow 

and 

round- 

-butt end 

pointed. 

6 . 

do. 

do. 

and 

do. 

do. 

blunt. 

c. 

do. 

do. 

and 

flat 

do. 

broad. 

d. 

do. 

broad 

and round 

do. 

pointed. 

e. 

do. 

do. 

and 

flat 

do. 

broad. 

f. battle-axe typo 



do. 

blunt. 


2. Chiselsi.. 


g. cutting edge, an abrupt wedge. 

h. do. a rounded wedge. 

i. whole body worked square. 
a. body long and nan'ow. 

h. do. much wider than cutting edge. 
c. do. inci'easing backward to a thick butt; edge 
transverse to general plane of body. 
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3. HammerB a. round. 

h. square. 

4. Ring-stones. 

5. Pestles. 

6 . Corn-crushors, ... globular, 1^"—2J" diameter. 

7. Bone-crushers, ... do. 3^"—5" do. 

8 . Strikers, ... a. thick type. 

9. Mealing-stoncs, ... h. flat type. 

10. Slyking-stones, ... (slick-stones). 

11. Sharpening-stones,... (hones). 

12. Scrapers, ... a. heavy. 

h. light, 
c. circular. 

13. Worked flakes. 

14. Uimorked flakes, ... triangular, “knife type," &c., &c. 

15. Cores, small, ... Jabalpur type. 

16. Flakes from small cores. 

17. Beads. 

18. Reddle-stones. 

19. Stone vessels, ... bowl-shaped. 

20. Mealing places, ... deep, on rocks or detached blocks. 

21. Polishing places, ... do. do. 

22. Edging gi’ooves, ... do. do. 

The variety of stone selected for different purposes was consideiv 
able as will be seen by the following lists. 

Varieties of stone selected for nse. 

Clraiiito. foi’ mealing-stoncs and corn-crushers. 


r mealiiig-stones, niealing*ti*oughs, polish- 

Granite gneiss. „ S and edging places on the rooks, 

C deep troughs for water. 

/ these were evidently very 

Epidoto granite..'. „ coru-cioishers \ favourite stonetf and 

Gneiss (green). » mealing-stones 7 often fetched from long 

^ distances. 

( celts, scrapei’s, mealing-stoncs, corn- 
crushers, strikers, hammers, pestles, 
flakes. 


Quartz very rarely used... „ corn-crushers and scrapers. 
Siliceous breccia of 
Dharwor age, very 
lurely used .. 



mealiug-stoues. 
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Hornblende schist 
very silky variety) 




for 


celts of the flat type, very commonly 
at Gadiganur, olsewhero very rarely. 
Pestles. 


Qnn.rf 9 :iii» f Sharpening stones, mealing-stones, beads 

” (. (very rarelj’). 


• f « « • • 


Hasiuatite, jaspery, 

Jasper, red.. 

Heeraatitef' earthy red.. 

Agate. 

Camelian. 

Chert mostly of Lower | 
Vindhyan age... 
Lydian stone. 




,, mealing'Stouos, corn-crushers. 

„ cores (rare). 

„ pigment. 

„ cores and flakes. 

„ beads. 

,, cores, flakes, flake knives, sempers, strikers. 


... „ flakes and scrapers. 

The bulk of the neolithic pottery isf of very high class for Indian 
pottery, for, though it will not at all compare with Etruscan nnd Greek 
pottery, yet many specimens have been mot with showing great elegance 
of form with veiy superior quality of the clay worked. As it is impos- 
.siblo to enlarge intelligibly on such subjects, unlc.ss tliey could be illus¬ 
trated by well-executed illustrations, 1 will make my remarks on this 
subject very brief,, reserving a full account of my pottery finds till 
some future time when I shall have had them built up into shape and 
figured. The quantity of broken pottery found hdng about in the old 
settlements is very great, and affords in many cases abundant proof cither 
t.hat the population was very large, or else that the period of residence 
iHipresented was of great duration. I thiixk all the pottery collected or 
examined by me at the different settlements was wheel-made. In point 
of size and shape, the articles found can only be described as legion. 
The patterns of ornament employed were also extremely numerous. I 
have lately begun to collect fragments of sufficiently large size to show 
the special patterns ornamenting them, and I can tmly express my sur¬ 
prise at the great vaidety of patterns the old potters had invented. It 


is the exception rather than the rule to find tlie same pattern used twice 
over, ^any of the patterns are so pretty as to cause very groat regret 
that they are known from fragments only. 

None of the vast number of specimens I have examined belonged 
to angular mouthed vessels ; all without exception were round, but, with 
that limitation, they represented all possible varieties of shape, from 
extremely shallow plates up to rather elongated oval vessels of groat 
size and thickness of walls, and to narrow-necked bottles. 

I noticed no vessel with handles either external or internal,* but 


* The internal handles for suspending vessels over a fire without risk of the 
flames touching the suspending ropes, such as were used by the North American 
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a tolerable number were found which were famished with legs, probably 
three or four in number. In many settlements, I found fragments of 
flat saucer-like vessels perforated with many holes placed close together. 
These had evidently constituted strainers of some kind. 

I found several small, rather rudely circular, flat discs of pottery 
about 2 inches in diameter, the edges of which had been coai'sely ground. 
These wei’e very probably lids to lay upon the mouths of ^vessels re- 
(piiring to be closed; such discoid lids are used occasionally now<a-days 
for the same purpose. 

The pots ornamented with a raised flllet marked with impressions 
tfreatly resembling those to be made by a human finger* found in the 
Yerra Zai*i Gaffi (Gave) struck the diggers whom I employed as very 
strikingly different from the pottery made locally at the present time, 
and they remarked upon this very intelligently. Indeed, the new and 
strange patterns of the old pottery called forth many more remarks 
than any of the other finds we made in that quarter. 

In no case did I find any sign of the localities where the potters 
bad followed their tiudo. These were probably well removed from the 
settlements (whether the latter stood on the hills or in the plains), near 
to the rivers, ‘where suitable clays would bo likely to bo found. 

§. 9. While camped at Halakundi 5 miles south of Bellary along 
the Bangalore road in December 1884, T obtained some 20 or 30 chipped 
Palroolithic implements made of jaspery hmrnatite schist; they are all 
of rather small size but of the typical shapes, oval, pointed oval with two 
or three of the squai’e-edged hatchet-shape so specially characteristic of 
the south of India. They wore collected from the surface of a ploughed 
field which lies on a great fan or cone of dejection of detritus (chiefly h»ma- 
tite and hornblendic schists) formed by one of the numerous torrents 
coming down from the north-easteni flank of the Sugadevi belta or 
Copper mountain, the highest part of the band of Dharwar rocks lying 
south of Bellary. I am unable to offer any further evidence as to their 
origin at present,' but they are in typo utterly di:Serent from the rudest 
of the Neolithic implements, and they do not occur intermixed, in any 
place that came under my notice. 

Similar implements occur at distant intervals in the talus fans 
along the Copper mountain ridge westward. Two good specimens were 

Indians, have not yot boon found by mo, but they may have been used. I hare one 
piece of thick pottery wliich might have served in such capacity. It would be most 
interesting if it were to be established that the old potters of the two continents 
had both bit on this most ingenious expedient. 

* 1 am donbtful whether the impressions in question are really those of human 
lingers, for in none could I detect the impression of the edge of the nail. 
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obtained at Joga, a small village at foot of the northern ridge of the 
Sandnr basin, 24 miles west of Bellai^. The majority of the specimens 
have been a good deal worn by rolling. I have had no opportunity of 
studying the circumstances under which they occur in the gravel fans in 
question, and merely wish to record the finds. 

The theory has been advanced that the implements of rude Palteo- 
lithic type are really the agricultural tools of the people, who, for other 
domestic or warlike purposes, manufactured the various wholly or par> 
tially polished implements generally classed as Neolithic. Tliis theory 
will, however, not fit in with the facts observed in the Neolithic settle¬ 
ments above described. Nearly all the implements of Palieolithic type 
found in the Bellary country consist of jasperyhmmatiio, only a very 
few of quartzite. Irapleraeuts of these materials and of the older typo 
are extremely mre in the various settlements I have searched; only 
two or three in all were found to the hundreds and hundreds of specimens 
of the newer typos. It is impossible that the manufacture of heema- 
titic jasper and quartzite implements should have been carried on t<» 
oven a very moderate extent without leaving behiud piles of H 2 ) 1 iniers 
and fiakes of the red and pnrjtlo and brown stones of which tlioy were 
made. These flakes and splinters would bo quite as conspicuous on tlio 
granitoid hills as the green and black ones left in the preparation of 
the celts, chisels, and hammers made of groeustono of diflereiit kinds. 
The latter kind of splinters and flakes occur very largely, the former not 
at all. Furthermore, if the hoomatite and quartzite implements of iho 
so-called Palroolithic type were the agricultural tools of the Neolithic 
people, how comes it that the former are not found largely in broken or 
at least used condition around the hills inhabited by their makers ? Tt 
is most unlikely that the people left the rich blac]^ soil tracts around 
their sti*ong places uncultivated, and yet, if those were cultivated ])y 
the particular form of tools they are assumed to have used, rem<iiri.<i 
of the latter must assuredly be met with hei-o and there near tho 
strong places in question. As a matter of fact they have not been 
found in such localities, and, from their absence, only one inference 
seems reasonable, namely, that they wore not used as supposed by tho 
Neolithic people, but belonged to another and older race. In none 
of the different latoritic gravels and other deposits wliich have yielded 
typical Pala5olithic implements in the South has tho faintest trace of 
any polished implement of any kind, or of any pottery, however coarse, 
been found. While the deposits in which the Neolithic remains occur 
cannot by any possibility be treated as geological formations—they are 
all of them manifestly accumulations of matter entirely due to direct 
human agency,—and, geologically speaking, date only from yesterday. 
36 



282 E. Simon— E'tude mr lea Arachnides de V Aate mSridionale [No. 3, 

To my mind nothing can be clearer than the existence of a great break 
in time between the Paleeolithic and Neolithic Periods in South India. 
Whether this great break will ever be closed in by future archeeological 
discoveries remains to be seen. 


XIX.— E'tiide sur lea Arachnides de V Asie miridionale faisa/ni partie des 
collections de V Indian Museum {Calcutta).—Far M. E. Simon, de 
Paris. Communicated by The Superintendent op the Indian 
Museum. 

[Beoeivod Septombor 22nd j—Bead November 2nd, 1887]. 

, n. 

Arachnides eecueillis aux Iles Andaman par M. R. D. Oldham. 

Fam. AttidSB. 

1.—CTTiEA ALHOLIMBATA, Sp. nOV. 

$ . Long. '7mm. Cephalothorax crassns convexus postice attenna- 
tus leevis, nigsr, in medio dilutior et rufoscens, obscure rufulo-pubescens, 
vitta morginali latissima postice intcrmpta crasse albo-pilosa cinctus, 
parte cephalica in medio fnlvo albidoque pilosa et parte thoracica vitta 
media postice abbreviata et acuta alba notatns. Oculorum pili supra 
fnlvi infra ocnlos albidi. Pili clypei crassissimi albidi. Oculi antici 
parum disjunct! in linea parum rocurva. Oculi ser. 2ro vix ante 
medium (inter ocnlos latorales anticos et medics posticos) siti. Ocnlo- 
rura series 3a cophalothorace baud vel vix angustior. Abdomen oblon- 
gum, supra nigrum et squamulis micantibus parce omatum, in parte 
basilari siuuosa albo-marginatum et lineis mediis quatuqr albidis sinuosis 
et fere inordinatis notatum et pone medium linea transversa alba valdo 
dentata seotum, venter simpliciter fulvo-pubescens. Pedes, piresertim 
antici, breves et robusti, fulvo-ravidi, femoribns tibiisque ad basin atque 
ad apicem, patellis metatarsisque ad apicem nigro fulvove anpulatis, 
pai'tibus fulvis crasse aJbo-pilosis, tibiis anticis patellis non multo 
longioribas, aculeis validis et numerosis : patellis cunctis biaculeatis, 
tibiis metatarsisque anticis aculeis inferioribus et lateralibus instructis. 
CheloQ robustiB fusco-rufulro, leaves, albido'hirsutea, margine inferiore 
sulci dentibus gominatis binis instrncto. Vulvea plaga antice fovea 
parva semicirculari, postice plagula mfula leavi et plana, recte transversa 
et utrinque rotunda notata. 

Port Blair. 

. 0. simudoi Dolesch. et C. alhurnm Keys, sat affinis, differt cepbalo- 
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thotvce cxuBsiore pabe ad mazimam partem aimplioi, pictura oepbalo- 
thoracU et abdominis, etc. 

Noi'A.—L e geni’e Gytaa Keyserling (in L. Koch, Arachn. Austral.t 
1882, p. 1380) se rapprocho des genres Euryattus Thorull, Scma L. 
Koch,* Hasarius E. Sim. (emend. H. adamoni)^ Ptocasiua E. Sim., 
Ascyltus Karsch, Cocalus G. Koch, par Tarraature do la marge inforiouro 
des chelic^ros, qui offro deux dents gcininecs on mienx uno dent tres 
comprimee cariniforme et echancree an sommet avoc les angles formant 
deux pointos aignes.—II se distingue du genre Euryattus Th., par 1’ airo 
oculaire parallele, nullement dilatce en arri&re, des genres Sema L. K., 
Hasarius et Ptocasius B. S., par sa pubescence squameuso et la rani'ge 
superienre des chelic^res pourvuo do 2 ou 4 dents, tandis qu’olle n’ on 
ofEre que deux chez les genres cites.—II differe du genro Ascyltus Karsch, 
par le cephalothorax non dilate ni coniqite aux angles antorieurs et los 
tibias anteiieurs pourvus d’ opines dorsalcs oi lat6ralcs oxtomos. Enfin, 
il se distingue du genre Cocalus 0. Kochf par les youx anterieurs on 
ligne recourbee, les yeux de la 3® ligno 6videiamcnt plus potits quo les 
lateraux de la premiere, les cheliceres modiocrcs et verticales dans les 
deux sexes. 

Independamment des osp^ces decrites par Keysqrling dans 1* 
onvrago de L. Koch, le genre Oytaa renferme encore lo 8. sinuatus 
Doleschall, class! par Thorell dans lo genre Plcxippus^ lo Plexippus laticcps 
Thorell, et peut-etro aussi les P. expectans, ruler (Walck.), argentosus^ 
severuSf nimbatus, frontaliger^ ocliropis^ pupulus Thorell (Bag. Mai. otc. 
Ill) do Nouvclle Guinee, 1’ auteur ne docrit malhoureusement pas pour 
toutes ces especes 1’ armature des cheliceres. 

2.—CyLLOBELUSJ MINIACEOMICANS, sp. noV. 

? . Long 5'6wm. Cephalothorax niger pubo snbsquamosa pallide 

* Sexa L. Koch 1879, nom preoocii 2 )e quo nous proposona do romplacor par 
colni de Sei-vaa. 

f Le type du genro Cocalus cat lo C. eoncolor C. Koch, do Malaisio, qui nous 
parait 6tre la m6me oapCco quo leSalticm {Attm) forceps Dolcaclinll; cot autourabion 
figure Ml bifurcation do la dont principale dos cln'HcfenjH. Lo Plexippus erylhroce- 
phalus C. Koch, de Java, appartiont probablomeut au m£mo genro, lo Cocalus 
cyaneusC. Koch, de Surinam, pour lequel C. Koch a platard propone lo genro Psecas 
s’ en eloigne au contrairo beaucoup et parait plus voisin dos Mvevia. —Flusieurs dos 
especes decrites par Thorell sous le nom generiqne do Cocalus sont tr^s doutenses 
pour le genro (C. salax), par contro plusiours do ses Plexippus ponrraieut lui ap- 
partenir (P. aper, catellus), 

t Pour lo genre Cyllohelus, cf. B. Sim., Ann, 8oc. ent. Fr. 1885, p. 390. Le 
Balticus collingwoodi Cambr. (Proc. Zool. Soo. Lond. 1871, p. 621, pi. xliy f. 6) 
de Labnan, appartient pent-^tro A ce genre ; il se rapproebe de C. miniaceomican* par 
son systAme de coloration. 
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cinereo-viridi nitida obteciufl, parto cophalica inter oculos posticos vitta 
transversa lata leviter arcnata, parte thoracica macnlis binis latis 
obliquis et vitta sabmarginali lata postice interrupta laete miniaceo- 
pilnHig ornatis. Oculorum pili faciei supra aurautii infra oculos albidi. 
Clypeus subglaber paululum retro obliquus ot in medio depressus, oculis 
anticis tantum J angustior. Oculi antici contigui, in linea recta. Oculi 
ser. 2in fero in medio inter laterales anticos et posticos siti. Oculorum 
series postica cepbalothorace baud augustior. Abdomen ovatum, postice 
acuminatum, splendide viridi-metallico squamulatum, antice maculis 
binis maguis, pone medium vitta transversa latissima medio triangula- 
riter dilatata miniaceo>pnbcscentibus et vittis transvorsis angustioribns 
pallido cinereo-viridibus decoratum. Venter antice et in medio sub¬ 
glaber utrinque et proesertim postice sqnamulis splendide violaceo- 
micantibus omatus. Steimum nigrum albo-squamulatum. Pedes longi 
fulvi, valde nigro-linoati, fomoribus anticis fere omnino uigris. Pedes- 
maxillares luridi, femore iufuscato. 

Port Blair. 

Fam. Lycosidse. 

3. —Sphedanus* marqinatus, sp. nov. 

$ . Long. Cephalothomx oblongus fusco-mfoscens, pilis 

plumosis fulvis albisquo mixtis vestitus, vitta submarginali latissima 
valde flcxuoso-dontata atquo in parte ccplialica lineis trinis (media 
recta lateiulibus arcuatis) albo-pilosis ornatus. Oculi medii suba3quales, 
aream evidenter longiorem quam latiorcm et antice quam postice 
angustiorem occupantos. Oculi quatuor antici appropiuquati suboequales 
lineam leviter rocurvam formantes. Clypeus oculis anticis non multo 
latior. Abdomen longo oblongum fuscum, supra pilis plumosis fulvo- 
nitidis subtus pilis simplicibus albidis dense vestitum. Chelae fulvo- 
rufoscentes albido-setosoe, margine inforiore sulci dontibus aeqnis trinis, 
Buperiore dentibus trinis medio majore instructis. Sternum olivaceum 
albo-pilosum. Pedes lutei, aculeis nigris longis et numerosis ut in 
8. undato Th. valde instruct! (vulva baud plane adulta). 

Port Blair. 

A 8 . undato Tborell praesertim differt cepbalothorace longiore et 
albo-variegato, area oculorum mediorum evideniius longiore, etc. 

Fam. Epeiridse. 

* 

4. —Gasteracantha annamita, E. Sim., Act 8oc. Linn. Bord. 1886. 

Commun aux lies Andaman; Port Blair, Havelock. 

* Snr le gonre Bpliedanus, of. Tborell, Studi a. Ba^ni Maleai et Paptuinit I, 
p. 182, Gtnes, 1877. 
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'SoTk.—Sianneoelavis canningensis Stol., qni m* a comnitiniqu6 en 
m^me temps que le precedent par 1’ Indian Mmenm^ parait tr^s comman h 
Barren Island (Bale de Bengale). Gontrairement aux conclusions que 
nous avons donn^e pr^edomment, cette espoce poiirmit n’ 66re qu* une 
Tariet6 de S. brevispina Dolescliall. Les caractcros quo nous avons 
indiques pour separer les deux formes s’ ofEacent cousiddrablomont 
chez les exemplaires du Barren Island. 

5.—CyCLOSA ALBIBTIRKIS, 8p. nOU. 

$ . Long. 7'5mm, Gephalothorax pallide luridus, longe albo-pilosns, 
anguste nigro-margiuatus, parte cephalica postice maculis geminatis 
binis divaricatis albo-opacis notata, ovato-elongatus, parte cephalica 
parum convexa hand constricta. Area ■ oculorum mediorum longior 
quam latior, oculi postici*majorcB juxte eoniigui, antici anguste sepamtL. 
Oculi laterales a mediis sat late remoti utrinquo contigui et subtequalos. 
Cljpeus oculis mediis anticis baud latior. Abdomon altissimum, oblon- 
gum, antice valde prominens, simpliciter ot obtuse acuminatum, prope 
medium obtusissime vix distincto bitubcrculatum, postice attonua* 
turn et sat longe productum, apico obtuse triiidum, mucrouo 
medio reliquis longiore ot graciliore, tcstaceum pallide ilavo- 
aurco-guttulatum, utrinque lovitor nigro-variagatum at striolatum. 
Mammillae nigr®. Sternum albo-opacum. Oris partes pallide tostaceao. 
Chelae fulvae. Pedes breves, luridi, femoribus annulo submedio angusto 
et macula superioro subapicali, tibiis metatarsisque annulo apicali 
angusto nigricantibus notati, tibiis oculeis brevibus paucis munitis, 
metatarsis muticis. Vulvae uncus rufulus acute triquetrus, supra ad 
apicem sulcatus, scapum fuscum transversum utrinque rotundum, in 
medio deprossum et plagula media rufula cordiformi notatum. 

<5*. Long. Gephalothorax paulo latior et humilior, fuscus, 

parto thoracica in medio late dilutiore et rufula, subtiliter coriacous, 
parte thoracica in medio depressa ot sulco longitudinali abbroviato secta. 
Abdomen minus et prmsortim angustius, postico brovitor productum et 
simpliciter obtusum, fusco-olivaceum, in parte fasali lineis longitudinali’ 
bus albis quatuor, medianis rectis postice divaricatis, latoralibusarcuatis, 
in par^e apicali punctis albidis biseriatim ordinatis ornatum. Venter ni> 
gricans. Sternum fusco-rufulum, maculis marginalibus dilutioribus oma- 
tum. Pedes, preesertim antici, longiores, coxis anticis fuscis, patellis fusois, 
reliquis articulis luridis, annulo medio angusto et annulo apicali lato 
fuscis ornatis, tibiis metatarsisque anticis parce aculeatis. Tibia paris 
2eB tibia paris Iro leviter robustior et levissime arcuata, intus aouleis 
robustioribas et brevibus biseriatis 6—4 armata (serie inferiore dimidium 
apicalem articuli tantum occupante). Pedes-maxillares breves et robusti 
fusco-rufuli, bulbo maximo, transversim late ovato, apice apophysibus 
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tribuB mnniio, apopbjni snperiore depreBsmsonla late rotunda, media 
gracili sed obtnsa, inferiore stjlifonui longe bifida. 

Var. $ . Abdomen supra vitta longltudiuali rosea anguste argenteo 
fuscoque marginata Isoto decoratum. 

Port Blair. Havelock. 

O. anseripedi Walck. afiinis, imprimis differt in femina cepbalo- 
tborace lurido stemo albo, oculis lateralibus a mediis remotioribus, 
pedibus anticis brevioribus angustius annulatis, vulvss unco aoutiore et 
rufulo, etc. 

Nota. —nous possedons anssi cette esp^ce do Bamnad (Hindoustan 
meridional). 

6.—Tbteagnatha GKACiiis Stoliczka, Journ. Asiat. 8oc. Beng. 
XXXIII. Pt. II, 1869, p. 244, pi. XIX, f. 2 (sub meta). 

Saddle Hill (North Andaman Island) ; Havelock. 

Parait commun. Decrit par Stoliczka des environs de Calcutta sous 
le nom gonerique de Meta. 

Fam. Avicularidss. 

Genus Satzicus nov. 

« 

Gepbalothorax humilis subplanus baud vel vix longior qnam latior 
Bed antice valde attenuatus et fronte angusta, fovea thoracica pone 
medium sita valde recurva. Area oculorum a margine antico parum 
remota, saltern ^ latior quam longior. Oculi quatuor antici in linea 
validissime procurva semicirculari, medii lateralibus saltern duplo 
majores et a lateralibus qnam inter se remotiores. Oculi postici mi- 
nutissimi utrinque contigui atque a mediis anticis parum distantes. 
Spntium inter oculos laterales anticos et posticos latissimum. Chelae 
parvoe, subverticales, muticae. Pars labialis coxaaque omnino muticae. 
Pars labialis paulo latior quam longior. Sternum sat latum sed antice 
valde attenuatum. Pedes (c?) sat longi 4, 1, 2, 3, aculeis paucis 
gi’acilibus muniti, tarsis metatarsisque anticis longe sed parum dense 
scopulatis, posticis setosis sed tarsis cunctis fasciculis nnguic^laribus 
validis munitis. Ungues bini graciles et (saltern posteriores) mutici. 
Patellae anticae tibiis non multo breviores. Trochanter paris 488 longus et 
teres, coxa non multo brevior. 

Gencri Sarpedoni Cambr. (gon. mihi ignoto) sat affinis, differt im¬ 
primis oculis mediis anticis lateralibus saltern duplo majoribns (in 
Sarpedone paulo minoribus) et fovea thoracica valde recurva (in Sarpedone 
recto transversa). 

Nota. —Le genre Sarpedon Cambr. (Proc. Zool. Soc. Lond., 1883, 
p. 353), qui nous est inconnu en nature, a 6t^ compare par T auteur au 
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genre Moggridgea^ dont il parait oependent di£Eferer gprandement, ce 
dernier appartenant ft la s6rie des Avicularidm trioniohi. 

II est selon nous beanconp pins roisin dn genre Leptopelma Ansserer; 
r auteur ne parle pas des ch^licftres, qui d’aprfts la figure (loo. cit., pi. 
xxxyi, f. 1) paraissent mutiques. 

7.—Satzicub andamanicus, «p. nov. 

d. Ceph.-th. long. 5 mm. ; lat. 4*8 mm. Pedes I 15*7 mm.\ III 
15*2 mm. ; IV 17‘3 mm. 

Cephalotborax fulvo>rufescens sublevis fulvo-nigroque longo 8e> 
tosus, area oculomm nigra. Abdomen breviter oyatum, fusco-test- 
aceum longo et crebre fulyo-sericeo birsutum. Chelio, sternum, pedes- 
maxillares, pedesque fulva, pedes extremitates versus obscuriores. Pedes 
1 tibia patella non multb longiore baud incrassata, intus prope apicem 
calcare unico simplici ad basin crasso ad apicem abrupte graciliore, 
leviter uncato armata, infome ad marginem oxteriorem aculeis trinis 
gracilibus uniseriatis munita. Hetatarao mutico. Pedes postici fere 
mutici. 

Port Blair. 

Un seul exemplaire mftle on tres mauvais 6tat auquel manquent los 
pattes-mucboires et les pattes de la troisieme paire. , 

Nota. —La collection renferme en outre un certain nombre de jeunes 
araignSes, qui ne sout pas en etat d’ etre d4crites. Ces espftces appar- 
tienneut aux genres Homalattus Wb., Oxyopes Latr., Argiope Sav., 
Nephxla Leach, Epeira Walck., Meta 0. Kocb, Hersilia Sav., Ohira- 
canthium G. Kocb. 
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XX.— A 'Memoir on Plane Analytic Geometry, — By AstiTOSH Mdkhopa- 
DHYAT, M. A., F. R. A. S;, F. R. S. B. Communicated by The 
Hon’ble Mahbkdbalal Sibcab, M. D., O. I. B. 

[Beoeived October 27tli;—Bead Norember &id| 1887.] 
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§. 1. Introduction. 

§. 1. ObjBCt and Scope. —it is my object in the present 
paper to bring together a* number of theorems in plane analytic geome¬ 
try -which have accumulated in my hands daring my study of that 
subject. Some of the simpler of these theorems have already been 
given in my Lectures on Plane Analytic Geometry, now in coarse of 
deliveiy at the Indian Association for the Cultivation of Science; 
a few have been enunciated elsewhere without demonstration; most 
of the propositions, however, are here published for the first time. I 
believe that either the theorems themselves, or the methpds of estab¬ 
lishing them are original; and, except in a very few instances where 
I have inserted well-known results for the sake of avoiding disconnect¬ 
edness, I have considered them either for the purpose of giving a proof 
simpler and mere complete than that usually given, or with a view to 
throw light on the connection between the various parts of the subject. 
As the different sections of this paper are, to a great extent, practically 
independent of each other, for the sake of facility of reference, an 
outlie of the principal topics discussed is added above.* 

* §. 2. Basis of Analytical Geometry. 

§. 2. Analysis and Oeomeitry. —The notion of either space or 
number, or of both, lies at the root of every department of mathematics. 
Analys^ is the science of number; geometry is the science of space; 
but, as space is homogeneous, and, as every homogeneous substance 
can, by the choice of a unit, be represented by a number, space can bo, 
for mathematical purposes, represented by numbers ; hence, the possi- 
diility of applying analytical methods to geometrical investigations, and 
of founding a science of analytical geometry. This possibility was 
first realized into practice by the illustrious French mathematician Rene 
Descartes, who invented the method of coordinates. With respect 

-5C 

* For a fall analysis of this paper, see the Proceedings' for 1887, pp. 232-235. 
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to this method, there are two points which onght to he most carefully 
noticed. In the first place, to determine the position of any point, 
we must choose an origin, and, then, fix the position of the point by 
its coordinates, which may be defined to be independent quantities of 
the same order which fix the position of a point; wo see, then, that the 
two essentially distinct ideas of origin and coordinates are fundamental 
in this theory; and, if we consider the matter for a moment, we find 
that the same two ideas are ever present in every system of coordinates 
that we may choose. Thus, looking to a comparatively modem part of 
the subject, the theory of Elliptic Coordinates, we see that the posi¬ 
tion of any point is determined by the lengths of the semi-axes of the 
conics which can be drawn through that point confocal to a given conic, 
called the primitive conic ; here, then, the point-origin of the Cartesian 
system has been replaced by the fundamental conic, and the ordinate 
and abscissa have been replaced by the semi-axes of two conics. 
Hence, we conclude that in every system, we must have an origin, 
which is, as it were, a unit or symbol of reference, and which may be 
a point or a conic, or any other figure, according to the system we 
choose ; and, having fixed our origin, wo determine the position of a 
point by co 9 rdinates, which may be lines straight or curved, or any 
other geometrical figure; the only essential ideas being those of a 
symbol of reference, and of the independence of the quantities which 
fix the position of the point relatively to that origin or symbol of 
reference. 

Having thus fixed the position of a point, we next consider how 
to represent a curve. A curve is defined to bo an assemblage of points 
arranged according to a definite law; the equation of a curve, therefore, 
is the analytical representation of that geometrical relation which must 
subsist between the coordinates of a point, in order that that point 
may bo on the given curve. In other words, the equation of a curve 
may be defined to be the analytical representation of some geometrical 
property of the curve ; and, as a curve has an infinite number of geo¬ 
metrical properties, the question naturally suggests itself whether the 
analytical representation of each of these properties will give a different 
equation of the curve. As a matter of fact, we do know that, in what¬ 
ever way we may dexuve the equation of a curve, we ai’e led to equations 
which are apparently different from each other, but which are really 
not distinct, and which may all be made to coincide by suitable trans¬ 
formations. Indeed, if the reverse had been the case, it would have 
been manifestly impossible to create a science of analytic geometry j 
and the ireason why all the equations of a curve are really identical 
is a simple outcome of the fact that all the innumerable geometrical 
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properfiies of any curve are dependent on each other: the truth of any 
one being assumed, the others can be deduced from it as necessary 
mathematical consequences. We see, therefore, that though a curve 
has an infinite number of geometrical properties, it can have only one 
equation, and this accords with the great Law of Nature that, in 
every ^natural aystern, there can he only one relation between the component 
parts. This, then, is the second fact which made possible the veiy 
existence of Analytical Greometry. 

From what has been pointed out above, it is evident that the 
equation of a curve is, as it were, a convenient repository of all theorems 
connected with it, and all its properties may be established by algebraic 
transformation of the equation. From this, as well as from the funda¬ 
mental relation between ifnalysis and geometry noted above, it is clear 
that, to every algebraic transformation, there corresponds a geometrical 
fact, and vice versd. Take, for example, the subject of the transforma¬ 
tion of coordinates. Wo all know that transformation is of two kinds ; 
it may be a change to new axes, parallel to the old ones, through a new 
origin, which may conveniently be termed Translation-transfornia- 
tion ; or, again, the transformation may be to new axes, inclined to 
the old ones, through the old origin, which may bo callqd Rotatiou- 
transformation ; if, in any case, both these kinds are combined, we 
may call it Compoand-transformation ; and from the known alge¬ 
braical formuloB for compound transformation, it is clear that this 
geometrical process is nothing but the exact counterpart of the alge¬ 
braic process of linear transformation. Similarly, it may be re¬ 
marked that the problem of inversion is a case of quadric transforma¬ 
tion. 


§§. 3—5. The Right Line. 


§. 3. The Xdne at Infinity. —The equation of any line being 


a o 

where a, h are the intercepts on the co-ordinate axes, the equation of 
the line which is at an infinite distance from the origin is obtained by 
substituting herein 


which gives 


a = h = oo, 

.1 = 0 . 


Without any real change of generality, we may write this 

X = 0 

where X is any constant; this, then, is the equation of the line at in¬ 
finity ; it will be of use in determining the asymptotes of the conic given 
by the general equation of the second degree (§. 12). 
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§. 4. Coordinates of intersection of two lines. The following 

method of inyestigating the condition that the general equation of the 
eecond degree 

aaf® +2^y2/y+c = 0 

may represent two right lines, is shorter than the proofs usually given, 
and has, besides, the advantage of furnishing at once the coord^tes 
of the point of intersection of t]Fe lines represented by the equation. 

Let (x\ ■}/) be the point of intersection of the lines; removing 
our origin to this point, the equation becomes 

oaj*+2Ajfy+%*+2gf'»+2/y+c' = 0 .. (1) 

where p' = ax' + hy' +gr, 

/ =/b'+by+/, 

c' = cm' + 2 Aw'y'+ hy' + 2gx' 4- 2fy' + e. 

But the equation (1) now represents a pair of lines tlirough the origin, 
and, as such, it ought to be homogeneous in the second degree ; therefore, 
each of the quantities' g', /, c' must vanish separately, which gives 


aa:'+%'+5r = 0 . (2) 

hx'-\-by'+f = 0 . (3) 

aa!'*+2^!»y + 6y'*+2yjf'+2/y'+c = 0 . (4) 


Multiplying (2) by x\ (3) by y'^ and subtracting the suin of the pro¬ 
ducts from (4), we get 


Sf»'+/y'+c = 0 
From (2) and (3), we have 

a6-fe«’ 


(5) 

( 6 ) 


which are, accordingly, the coordinates of the point of intersection 
of the lines represented by the given equation. Eliminating x', y', 
from (2), (3), (5), we have the condition that the discriminant must 
vanish in order that the equation may represent two right lines, viz.^ 


a 

h 

9 

As the equation 
is transformed to 


n 


b 

f 


9 

f 


= 0 


ax* -I- 2hxy + hy* -1- 2gx +2/y+c = 0 


(7) 


ax*-\-2hxy-\-hy* 

when the axes are removed to the point of intersection of the lines, it 
follows that, as the angle between the lines is not altered in magpitude 
by the transformation, the angle between the lines given by the general 
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equation of the second degree is the same as that between the lines 

-1-6jf ^ = 0. 

The quantity e', which occurs in this investigation, may be called 
the point-function of the conic. 

Definition. —The point-fiinction of any curve with respect to 
any point is the function which is obtained by substituting the coordi¬ 
nates of that point in the expression ^he vanishing of which gives the 
equation of the curve. It is clear that the point-function with respect 
to any point on the curve itself is zero, while the point-function with 
respect to the origin is the absolute term in the equation of the curve. 

§. 5. Area of a Triangle. —If the general equation of the second 
degree 

ax*‘\-2hxy-^'by* -{■2gx-^2fy-^c=0 . (8) 

represents a pair of right lines, to investigate the area of the triangle 
formed by these two lines with the line 

•• 

Ix+my = n. .. (9) 

Remove the origin to the point 

/ hf — hg hg ‘■af\ 

\ab-h*' o6-feV’ ' 

which is the point of intersection of the pair of lines represented by 
(8). The two equations then become 



ax*-^’ZTixy-^hy*—0 . 

. (10) 

and 



or 

lsD-\-nvy:xpf .. 

. (11) 

where 

l(hf — 'bg)~\-m(hq — af)+n(h* — ah) 


^ h‘-ai 



Now, suppose that the lines in (10) are made up of the two 

y—= y—«i,a5 = 0, . (13), (14) 

so tha^ 

= ............ (15) 

0 


whence 


mg = 


a 

6 

Aih* — 2o5 

5» 


(16) 

(17) 


The coordinates of the point of intersection of (11) with (d3) are 
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given by 

+ ^ Z+'WMW'i* 

If, therefore, 8, is the length of the line intercepted between the 
new origin (which is the point of intersection of the pair of lines) and 
the point of intersection of (11) with (13), we have 

g. . (18) 

Similarly, if 8, be the length of the line intercepted between the new 
origin and the point of intersection of (11) with (14), we have 


* (Z+ww,)* 


(19) 


Hence, from (18) and (19), we get 

jp* I l + (ini*+m,*) + Wj*m,* > 

s ss < — !- * _L_ 

I Z*+Zw(wi+w,)+w*.Wj«i, > 

Therefore, substituting for m^ from the system of equations (15), 
(16), (17), we,get 

}4fc* + (a-6)» I 


8 , 8 .= 


. ( 20 ) 


tan 


am* — 2AmZ+ 6i* 

But, if ^ be the angle between the lines given by (10), we have 

_ 2\/h^-db 

a+6 

. , 2\/ A* — ab 

whence . ... ... sin0= — ---, 

^ |4A*+(a-6)» j ^ 

so that the area of the triangle in question is 
= '2 8, 8. sin tft 
' _ p*V^ h* 

am* — 2hml-^hl* ' 

I l(hf- hq) + w(% — af) + nVi* — a5) I 

{h* — a6)^ (am* — 2Am?+6Z*) 

by substituting'fo'r p'&dm (12). Hence, finally, using the determinant 
notation, and altering the sign of n, we have the general 

Theorem.—'If ’ the general equation of the second degree 
ax* + 2 ^ 0 ^+ hy* +2gf»+ 2fy’\rc ss 0 - 

represents a pair of right lines, the area of the triangle formed by this 
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pair with the line 


29 $ 


X»+/*y+ v s= 0 


IB 


a 

h 


h 

f 


k 

H- 


1 h h 

A 

a 

h h fi 

1 a h 


cb h \ 

A ft 0 


( 21 ) 


The length of the portion of Xa; 4-/^2/4’*'=: 0 which is intercepted 
between the pair of lines is also easily found ; for, from (12), the per¬ 
pendicular from the point of intersection of the pair of lines on 

A«+/Ay+v = 0 

is at once seen to be * 

a h k 

h h 

9 _ f _ 


V 




( 22 ) 


Hence, the length of the interce 


X 

F 


-fi 

X 


pted portion is 
a h 

h h 

9 f 


F 

V 


h 

a 


h 

n 


a 

X 


b 

h 


F 

X 

0 


(23) 


to be 


The product of the two sides is, by a glance at (20), written down 




s 

i 

a 

h 

X 

> 

1 2h 

a — 

* r 

h 

h 

F 


1 ** 

— a 

2h 1 I 

9 

f 

V 



h 

a 

9 

h 

h 

F 


• 

b 

h 


a 

h 

X 






X 

F 

0 



(24) 


As an application of the formula in (21), we can find the area of 
the parallelogram formed by the two lines 

ax* -)r2hxy-\-by* +2^a;4-2/y4‘<'=5 0 

with ax* + 2hxy 4- • = 0 < 

which are two lines through the origin parallel to the first pair. By 
subtracting the equations, we see that 

2if»42/y+c = 0 
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represents that diagonal of the parallelogram which does not pass 
through the origin. The area of the triangle formed bj this diagonal 
with the first pair is 

I Zj {V- tg) +2/ (%g - o/) - c (i* - ol) ] * 

4(A* — ab)^^(a/* — Sifgh-^ bg*) 
and that formed with the second pair is 

_ ^*ih^-ahY 

4(^* — al)^ (af* — 2fgh + hg*) 

But, since the discriminant vanishes, it is clear that 

%(¥- +2/ (hg - af) - 2c (h* -ah)=0 

af* — 2fgh + bg* = c (o6 — It*) . 

Hence, adding the above expressions, the area of the quadrilateral in 
question is found to be 

1 c 

2 \/ h* — tt6 

It may be noted that-this expression is only apparently independent of 
ft gi for the vanishing of the discriminant shews that a, &, c, h are 
functions of f and g, 

§§. 6—7. The Circle. 

§. 6. Meaning of the Constants in the Equation of a Circle.— 

The equation of a circle 

»*++2^ar+2/y + c = 0 

being thrown into the form 

- ^)*+(y-/)• = ^■+/“ - c, 

the quantities — g^ —f are seen to be the coordinates of the centre, while, 
if r be the radius, wo have * 

r* = < 7 *+/'~c. 

To determine the geometric meaning of c, let S he the distance of the 
centre from the origin, and ^, either of the tangents drawn from, the 
origin to the circle; ihen, 

8»=:r*+i* 

and, also, 8*=/*+gr* 

r^=r+g*-o 

which give cs=i*. . (25) 

Hence, c denotes the square of the tangent drawn from the origin to the 
circle. We thus infer that, if the equations of a system of circles agree 
in either / or g, the locus of their centres is a right line parallel to a 
given line at a given distance from it, and their common chords are 
parallel, being ail perpendicular to this given line; if both / and g are 
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th^ same in all the equations, the system is concentric; if c alone is 
the same in all the equations, the circles are such as can bo intersected or* 

thogonally by a circle of radius c, described round the origin as 
centre; and this shevrs at once that as a system of co-axal circles can 
be orthogonally intersected, their equations must necessarily bo of the 
form 

where B is constant, but h variable. 

The geometric meaning of c also furnishes the length of the tang¬ 
ent dmwn from any point to a circle, for, the equation of the circle 
being 

2i/*+2/y +c = 0, 

and the point from which tangents are drawn being (or', y'), remove the 
origin to this point; then, the new absolute teim is clearly the point- 
function of the circle with respect to the point (a;', y'), and this, 
therefore, is the length of the tangent sought. It follows as a conso- 
queuco of this, that the geometric, meaning of the equation of the 
circle is that, if the length of the tangent drawn from any point to a 
circle vanishes, that point must be on the curve itself. 

§. 7. Chords and Tangents of Circles and Conite.— The fol¬ 
lowing equation of the chord joining the two points (as', y'), (»", on 
the circle 

**-l-y’ = r* . (2G) 

is due to Professor Burnside, (Salmon’s Conics^ §. 85, Ed. 1879, p. 80), 

(aj - x ') {x - x ") + (y- y) (y - if) = a;* -t y * — r* . (27) 

It is easily verified that this is actually the equation of the chord ; the 
following geometrical interpretation, however, shews the genesis of the 
equation. 

On the line joining the points (»', y'), (jb", y") as diameter, describe 
a circle; any point (^, y) on this circumference is such that the lines 
joining (a;, y), (a?', y'), and (aj, y), (a^, y"), include a right angle; this 
condition, expressed analytically, gives for the equation of the circle 

• (a;-«')(a;-»'') + (y-yO(y-y")=0 . (28) 

The chord in question may now be regarded as the common chord of 
tho two circles represented by (26) and (28) ; and then, from the ele¬ 
mentary principle that S + *S" = 0 represents any locus through the 
common points of S = 0, S'=0, we at once write down Burnside’s 
equation (27), tho proper value of Tc being easily seen to be given by 

1+Jfc=:0. 

The generalisation to the conic given by the general equation 
aa!*-i-2/wiy-fr fcy*+2ya!-b2/y-bc = 0 .. (29) 


38 
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is easy, viz^ 

•a {x - {x - +2^(m - x') (y - /) + 6 ( 2 / - y') (y - y’l = 0 (30) 

represents any conic through (a?', y'), (»", y"y, which may, it is useful 
to notice, satisfy three other conditions; and the chord in question, 
being the common chord of (29) and (30), must have for its equation 
a (x— x') (x — x") +27t(^ - x') (y — y") + 6(y — y') (y - 2/") 

= a<w*+2/ijej/ + &y*+2</ae + 2/i/'+c . (31) 

I have not, however, been able to find if the conics (29) and (30) are 
connected by any very special or peculiar relation: their centres are 
not coincident; the centro of (30) is not on the chord whose equation 
is required ; their asymptotes, however, include equal angles, and their 
axes are parallel; in fact, they are similar and similarly situated, and, 
therefoi’o, necessarily equi-ecccntric. 

The equation of the tangent at any point may be deduced, as usual, 
fi’om tho equation of the chord; or wo may first obtain by Joachims- 
thal’s method tho equation of the pair of tangents from an external 
point, and thence obtain the equation of the tangent at any point of 
tho curve. The same equation, however, may be obtained by ti-ansform- 
ation, if wo know tho equation of the tangents fi’om the origin ; thus, 
the conic being 

ax* + 27ixy + hy^ + 2yx+ 2fy+c = 0 

and (x'f if) the external point, remove tho origin to this point, so that 
the conic becomes 

fl jc®+ 2hxy 41 (/*+ 2 gr'ir+ 2 /'?/ 4 - c' = 0 , 

where the values of /', g', c' are the same as in §. 4. If now y = mx be 
any line through the new origin, it will touch the conic if the quadratic 
in Xy 

(a-+2Jim~\-hm*)x^ ■\-2{g'-\-fm)x -{■ c' = 0 , 
has equal roots, which condition gives 

c' (a-\-2hni+bm*) = 

and by substituting 



wo have for tho equation of the tangents, referred to the new oi'igin, 

cXax*-\-2hxy-{‘bif) = O/x-^-fy)*, 
which may bo written 

o' (cue* 4 - 2hxy + hif + 2g'x 4 - 2fy + c') = (g'x -\-fy 4 - c')*. 

llcvorting to our old axes, we have at once the equation in the form 
(Conic) X (Point-function) = (Polar)*, 
which is, of course, the same equation as that obtained by Joachims- 
ihal’s incthud. 
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§§. 8—15. The General Equation of the Second Degree. 

§. 8. Preliminary. —TLe discussion of tho goneml equation of 
the second degree deservedly occupies nu important position in tho 
application of analytical geometry to the theory of lines of tlio socond 
order; for, in analytical geometry properly so called, tho question of 
degree or class is of fundamental iniportaiice, and tho curves of tho 
second degree should bo called lines of the second order, and not conic 
sections, tho proper point of view from which tlioir properties ought to 
be studied being tho fact tliat the equation ropresonting thorn is of t.ho 
second degree, and not tho other fact that they aro sections of a cono 
and have foci and directrices. Tho truly logical order of treating tho 
subject is first to have a ^chapter on tho equation of the fii’st degrcMs, 
containing tho properties of right lines, then a chapter on tho general 
equation of the second degree, and, as distinctly subsidiary to this, 
chapters on tho circle, the ellipse, and tho other conics. We proceed, 
then, to give tho barest outline of such a systematic discussion as is 
indicated here. It may usefully bo noted that tho object of tho dis¬ 
cussion is twofold, w«., in tho first place, the problem is how to trans¬ 
form the equation to its simplest forms, and thus to classify tho 
different kinds of conics ; in tho second place, wo obtain*somo general 
formuloa for such properties as are common to all conics. 

§. 9. Transformation of the Equation. —The general equation 
of the second degree being 

8 = as^+2hxy\-by^A2gx-^2fy-\-c = 0, . (32) 

first change the origin to (x’, y’), so that tho cipiation becomes 

ax^>^2lixy-{-hy*+2g'x-\-2f*yA‘c'=^0 

where 


• c' = Point-function. 

If, then, we make g':xf=.0, that is, if wc have for the coordinates of 


the new origin 

, /_ h f- hg .j_ hg-af 
ah -/*•’ ~ah-h^' 


(33), (34) 


the transformed equation is 

aas* + 2hay -4- 6y*-f ^ = 0 . (35) 

where A is the discriminant (§. 4). In order that this transformation 
may be real and possible, we must have {ah — h*) different from zero. 
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The first point of departure, then, in the classification of conics, depends 
on the equation 

ah — h^yorZ. 0 . 

The case in which h* = ab does not admit of the above transformation, 
and it must be treated separately (see Carr’s ’Synopsis of Pure Mathe- 
iiiaticB, §§. 4430—4443). In the case where {ah — h*) does not vanish, 
we pi'oceed further, as follows.' Turn the axes about the new origin 
through an angle 6, where $ is given by 

tan 29= . (36) 

a — o 


and the new equation becomes 

. 

whore A, B arc certain constants to bo determined hereafter. This 
equation may be put into the form 

. 

5 =-| ^=-| . 


^~ah-li‘ .. 

Definition. —The quantity which wo have denoted here by Q, wo 
will call the Asymptotic Constant, the reason for which name will 
appear in §. 12. The quantities a, jS ai*o called the semi-axes of the 
conic. 


§. 10. Invariants. —In the last section, we transformed the ge¬ 
neral equation of the second degree to its simplest form (38) ; but, we 
did not calculate the quantities a, j3 which depend on A, B. As a rule, 
the calculation of these quantities in every particular case is a laborious 
task; we, therefore, find out some functions of the coefficients which 
remain unaltered by transformation, and which are, accordingly, called 
Invariants of the conic. These invariants may he of difieront classes; 
thus, there arc certain quantities which remain unaltered for a transla¬ 
tion-transformation, and which may appropriately be called Translft'* 
lation-invoriantS ; to this class belong a, h, b. Again, there are 
certain quantities which remain unaltered for a rotation-transformation, 
and which may, accordingly, be called Rotation-invaiiants ; thus, 
the absolute term is a rotation-invariant; but the most important of 
these invariants are embodied in Dr. Boole’s theorems that the quanti¬ 
ties 


a+6 — 2feco8fc» ab—h* 


Biu*b) 


I 


sin^o) 


(42), (43) 
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belong to this class (Salmon's OonieSf §. 159, Ed. 1879, p. 159). Again, 
as we have seen that a, 5, h are translation^invariants, it follows that 

o-l-&~2fe cos CO ah — h* 
sin^oi * sin’oi 

are invariants for the com'poimd transformation as well, and may, accord- 
ingly, be called General Invariants. We shall now proceed to investi¬ 
gate, by a process analogous to that employed by Dr. Boole, cei’tain in¬ 
variants which include as particular oases those noticed above. 

Suppose that by a rotation-transformation the equation 

6y*+2^)ra?4-2/y+c= 0 

assumes the form 


AX* 4- 2HXY+BY*-|- 2GX+2FY+0 = 0. 
Then, by the same trani^ormation 

COB w 


is altered into 


X*+Y2+2XYco8 a, 

because each of these expressions denotes the distance of the samo 
point from the fixed origin. Hence, wo have 

(a+A)a;*+2(7i + A cos oj)*y + (?>+^)y* + 2;/x +2/y +c 
= (A+X)X2+2(H+X cos a)XY+(B + X)Y3+2dx+2Kr+C. 

Each side of this identity will resolve itself into linear factors fur the 
same value of X; hence, equating the discriminant of each side to zero, 
we have the two equations 

c Bin*(i>. X*+ I c(a+6 — 2h cos w) — (/“+g'* — 2fg cos <•>) | X 
■^abc-i‘2fgh — af — hg* — cX“=0 

Csin*a. X*+ |c(A+B-2Hco8 Q) - (F* + G*-2FG cos Q) jx 

+ABC+2FGH - AF* - BG*- CH» = 0. 

As these quadratics in X must be identical, we have, by equating the 
coefiicients of corresponding terms, the two relations 
g+b — 27t cos m /*+. 9 * — 2/ff cos to 
sin^ci> c sin^u 


i+B — 2H cos 8 F" + G* — 2FG cos Q 


(44) 


sin* 8 C sin* 8 

alc+2/gh -af- hg^ - ch* _ ABC+2FG H - AF* - BG« - CH» 


c sm (0 


G siii^S 


(45) 


If/=0, gr=0, these equations furnish Dr. Boole’s invariants. As we 
have noticed that c is a rotation-invariant, these results shew that the 
functions 

I c(g+b — 2X cos a») - - 2fg cos o>) | + sin»w 


(46) 
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A 

sin^o) 

are rotation-invariants. 

In order to see if any of these is a general invariant, wo must 
examine whether they are translation-invariants. It will be found on 
examination tliat the first is not a translation-invariant, while for the 
second we know that, by a translation-transformation, the equation 

ax*-\-2hay + by*-\- 2gx -b 2fy •+ c = 0 

is transformed into 



a'ae*+ 2h'xy + 6'y®+ 2g'x + 2fy -f- c' = 0, 

whore 

a' =r o, h' = 7i, V = h, 

which, by the way, shews that the part of the second degree in the 
general equation is a covarian't for translation-transformation, 
and g' = ax' -^rW-^-g 

f = hx' + hy’-\-f^ 
c'= Point-function, 

from which, by actual calculation, we find that the coefficients of «*, xy, 
y\ X, yin 

an/c'+2fg'h'- a'/- Vg'* - cHi* 

all vanish, and the absolute term is A. Hence, we infer that A is a 
translatiou-iuvariaut, and so also is 

A 

siiPw’ 


since w is unaltered by translation-transformation; thus, from what 
precedes, we have finally that 

A 


8 in*(i> 

is a general invariant of the conic. To sum up, wc enumerate below 
the principal invariants of the general conic. 

I. Translation-invariants. 

(i). a. (ii). h. (iii). h. (iv). A. 

II. Rotation-invariants. ^ 


(i) Absolute term. 


(ii) 


a-bt — 2h cos w 
siu*ci> 


(iii) 


ah — 7i* 
sin*w 


(iv) 

(V) 


a-b& — 2/4 cos o) / + <7® — %fg cos w 

C sill’d) 

P-{‘g*-2fg cos d) 


sin*d) 


• • 

Bill U» 


(Vi) 


C siu’d) 
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III. Cteneral invariants. 


(i) 

a-\-h — 2h cos fi> 
sin®<a 

ah—h^ 

“ i 
Bin cii 

(iii) 

A 

8iu*ai' 



It is clear that since any fnnction of an invariant is an invariant, various 
invariants may be deduced from these* by couibiinufr them in different 
ways or by imposing limiting conditions on them. Thus, for rectangular 
axes, A is a general invariant; and, if wo examine the equation 

ax^ + 27/iey + liy" + 2fy = 0, 

which denotes a conic referred to a tangent and normal as coordinate- 
axes, we see that it has the throe gencml invariants, (a + h), (ah — /t*), 
af. 

Wo have shewn above, by actual calculation^ that the discriminant 
is a translation-invariant; it is interesting to note that tlio same result 
may be obtained as an illustration of l)r. Boole’s method. Thus, if 
by translation-transformation tho equation 

ax* -t- 2hxy -f Hr 2gx -|- 2fy -f- c = 0 

is transformed into 


a,X*+27ijXY-|-6,Y“+2:/,X-|-‘2/,Y-hCi=(H 

tho same transformation changes 

** + */*+ 2xy cos 0 ) 

into 


(X-*.)*+(Y-y.)* + 2(X-*.)(Y-yJco8<., 

whence we have 


ax*-\‘'2Jixy + hy*-\-2gx-\-2fy-\‘C-\\(x‘-{-y*-\-2xy cos w) 

= aiX*+2/i,XY-|-6,YH2yiX-f 2/,Y-hCi 

+\ [ (X-*.)>+(Y-y.)>+2(X-».)(T -y.) cos « | . 
Equating the discriminant of tho left hand side to zero, wo have 
c sin®&). A® + ^ c(a+ h — 2h cos w) — (a/* + — 2fg cos w) | A 

+ A = 0 . (48) 

If wef equate to zero tho discriminant of tho right hand side, the equa¬ 
tion in A apparently comes out to bo a cubic ; but the cocUicient of A® 
is found on calculation to bo zero, while, in tho coeflicicnt of A*, the 
terms involving x^y^, y, ®, a?,, separately vanish, and tho constant 
is c Bin®<i>; hence the equation may bo wntten 

c sin*<i). A®-t-IlA-l-A, =0. . (49). 

Therefore, equating coefficients, wo have 

A = A 

which shews, as before, that A is a tinnslatiou-invariant. It may be 
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noted that, from a comparison of (48) and (49), it is clear that the value 
of R in (49) is 

^ c(a+6 — 27t cos o>) — (a/*+— 2/gf cos w) |, 

as, indeed, may be verified by direct calculation. 

§. 11. Lengths of axes and area of conic.— We have shown 
above that the semi-axes a, of a conic are given by (39) and (40), viz, 

J__A JL_B 

a»“ Q’ Q’ 

and, from the theory of invariants explained above, we have further 


. a-b6 —2/t cos <i» ah—h* 

C — A,B ■— . _ 

sin’'ci> Bin’o) 

Hence, if p bo a semi-axis, we have <. 

p*-(a»+,i8»)p* + aa)3*=0 . 

where 


(60), (51). 
(52) 


a* _ Q 


Substituting in (52) from (50) and (51), and putting from (41) 


Q = 


a6- 


wo get 


A(a + 6 — 27i cos <i)) . . A® 8m®u> „ 

p* +--P*+—7-—rTTH = 0, 


(53) 


(a6-7t®)» ^ • (tt5-7i*)a 

which is, accordingly, the equation furnishing the semi-axes of the given 
conic ; and, as it is a quadratic in p®, it shews that there arc four semi¬ 
axes, which may be grouped into two pairs, the two axes in each pair 
being equal in magnitude but opposite in direction. It follows from 
(53) that, if Pi*, Pg* be the roots of the quadratic in p®, the area of the 
conic is 

w A sin <11 ’ /c 

’rPiP, =-J . (54) 

{ah-h^y^ 

Again, it is clear that A and B will have the same sign or different signs, 
according as AB is positive or negative, that is, according aa^AB is 
greater or less than zero ; hence, since A and B in the equation (37) 

A 


arc connected by the relation (51) 


= 0 


AB=: 


o6 — h* 


sin®<tf * 

it follows that A and B, and thence necessarily a®, in the equation (38) 

a* 2/* _ , 
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will have the same sign or opposite signs, according as (ah — A*) "7 or 
Z.0, or according as the curve is an ellipse or hyperbola. This com¬ 
pletes the classification of conics. (§. 9). 

§. 12. AS3niiptoteS>-Tlxi the ordinary text-books (cf. Smith’s 
ConicSf §. 174, Ed. 1882, p. 187), the method of finding the equation of 
the asymptotes of the general conic is given as follows : it is first proved 
that the asymptotes of the conic in the particular case 


a 1 A A 


a" 


6* 


are given by 


- 2 ^ = 0 
1,0 — 


6 * 


and thence it is inferred that, in the general case, the equations of the 
conic and asymptotes must differ only by a constant; the logic of this 
reasoning is, to say the least, hardly satisfactory ; tho following method 
is both easy and rigorously logical. 

The asymptotes being tangents to tho conic at infinity, they may 
be regarded as a pair of lines passing through tho points of inlersectioTi 
of the conic and tho line at infinity. Now, tho equation of tho conic 
being 

S = + 2hxy’\- hy^ 2gx -h 2fy 4- c = 0, 
and that of the line at infinity having been shewn (§. 3) to be 

X = 0, 

any conic through their common points is 

S+\ = 0; 

and, in order that this may bo a pair of lines, its discriminant must 
vanish, whence, as usual, 

and the asymptotes are given by 

S = Q, 

which shews that tho asymptotic constant in (41) is a constant which 
must b^ equated to S, to furnish the equation of the asymjitotcs. 

The above process may be represented in a modified form as fol¬ 
lows ; the conic 

ojc* ■+■ 2hxy + by* + 2yx + 2/y+c = 0 
being transformed to the centre, becomes 

A 


aaF*-f 2Jixy -4 by* -4 


= 0 , 


ab - ;** 

whence it at once follows that the quantity to be .added to the right 
hand side of this equation to give the asymptotes is tho asymptotic, 
constant. Now, if we transform back to our old axes, the left hand 
39 
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side becomes 

a®*+ 2hxy + hy^ + 2gx-\- 2fy +c, 

while, A and (ah — being translation>inYariants, the right hand side 
remains unaltered, and the equation sought is accordingly 

. 

It follows from (6) that the p6int of intersection of the asymptotes in 
(55) coincides with the centre of the conic, and that, accordingly, the 
centre is the pole of the line at infinity. It is also clear that the asymp¬ 
totes will bo at right angles to each other and the conic will be a rec¬ 
tangular hyperbola, if (a + h)z=2h cos «, in oblique coordinates, and 
(a-^h) =0 in rectangular coordinates. 

§. 13. Eccentricity. —The eccentricity^ may bo calculated in 
difEorent ways according to the definition wo employ. 

First metJiod. 


e® = 


aa-/3» 


where o, are the semi-axes of the conic. Wo have 


2-e» = 


l -«8 = 


/ 3 * 


which give 

(2-ea)a (a?^^y 

1 - " "" ' 

and this, by substitution from (39) and (40), becomes 

(2-e2)2_(A-+-li)8 

l-e8 “ AB ' . 

But, from the invariants (42) and (43), we have 

o+ h — 2h cos CO 


(50) 


A+B = 
AB = 


sia*co 
ab — /t* 


sin^co 


80 that equation (56) becomes 

(2 — ^)* _ (a+6 —2^ cos <i»)* 

1 — e* (ab — P) sin^co * . ^ ^ 

which is the familiar equation. It is clear from (57) that (1 — e*) and 
(ab — Ifi) are simultaneously positive, zero, or negative; hence, we have 

e* Z. = 7’ 1 


according as 


h* / = y ahf 
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or according as the conic is an ellipse, a parabola, or an hyperbola. 
In the equilateral hyperbola, we have 

a + b — 2h cos (I) = 0, 

whence 

Second method. 


e s= sec 

A 

where ^ is the angle between the asymptotes. The equation of tho 
asymptotes from (55) being 

A 


aa^’i-2h»oyi‘lfy^-h2ffO!’i-2/‘y -f-c — 


ah - ’ 


we have 


But 


tan ^ = 


2 sin w. — ab 


sec^tfi = 


a+5 — 2?t cos 0 ) 
2 co 8 * ^ ~ 


(58) 


whence we have 



tan8 = Bec2 -1 = - 1 = 

^ ^ \2-eV (2-t.'2)2 

Therefore, from equation (58), 


e* — 1 (7i* — ah') Kin*®<i) 

(2 — {a-\rb~- 2h cos tt»)® 

which is the same equation as (57). 

Third method. 

The eccentricity may be defined to bo tho ratio of the distance of 
any point on tho conic from a focus to its distance from tho correspond¬ 
ing directrix ; the calculation on tho basis of this method will como in 
most aj:f)ropriately when we presently deal with Laplace’s Linear Equa¬ 
tion of a Conic (§§. 16—20; see, in particular, §. 20). 

§. 14. Director-circlo. —The director-circle of 
S s aa:®-f-27iaM/-f 6 + 2/y-f c =z 0 

being tho locus of intersection of orthogonal tangents, its equation in 


rectangular coordinates is known to bo 

(o6 — A*) (ic*+y*) + 2(i/5 -•fh)x + 2(fa -r hg)y 

-fc(a+6)-/«-(?a = 0, . (59) 

which may also be written in the form 

'D = (a + b)S-(ax+hy-^-gy —(hx-^by-\-f)^ = 0 . (60) 
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Tho contrc of the diroctor-cirole is seen from (59) to be the point 

/ fh-hg Jig - oA 
\ab — A*’ ab — h^J* 

which coincides with the centre of the conic ; and, if B he the radius, 
wo have 


na = _ c(a+6)-(/Hg») 

(ab - {ah - ^2)* ab - /t* 

_ — (a+ h) A 

which shows that in rectangular axes the square of the radius of tho 
director-cii'clo is equal to the sum of the squares of the semi-axes of tho 
conic given in equation (53). ^ 

That tho same propositions hold for oblique coordinates may easily 
be shown, viz.^ tho equation elf the tangents to the conic from {x'j y') 
being 

(aae* -b ^Jixy -f hy^ •+ 2gx -f- 2fy + c) X 
(a«'a +2hx'y' -b by'^ + 2gx' -b 2fy' -b c) 

= ^ (aaj'+ %'+ g)x + {hx* -b by'-\rf)y-^g« +fy '+c | 

the conditioit that these lines may include a right angle, gives for the 
locus of (jff'j 1 /') the circle 

(a6 — (»* + y^ + 2afy cos w) 

-b 2 ^ {gb —fh) + {fa — gJi) cos w | a? 

-b2 (/a - gh) + {gb -fh) cos « j 

-bc(a-b&) - (/* + </*)+2 (/gr — cA) cos Cl) = 0 
Oompai'ing this with the standard form 

{x — a)* + 2(ar — a) (y — P) cos co-b (y — /?)* = 
or (a.-*-by* + 2dfy cos cd) — 2{a+p cos ci>)a?— 2Q8-ba cos co)y 

-bo*-b/J® + 2oj8 cos CO —r* = 0, 

we have at once 


^ fb-hg 
ab — A*’ 



'hg-of 

ab - 


c 


which give the same coordinates of centre as before, while wo have for 
the xadius 

r*=a*-b 2 a/S cos (a-b/9* 

_ c(o+5) — (/^ 4 -y*) + 2 (/y — cJi) cos co 
ab — A* 


= [(^ - %)* + - <t^)‘ - («» - **) I «(»+ 6) - C/»+»•) I 

+ 2 I — “/) — (Jg — ch)(dh — W) | cos uj 7 (oi —*»)* 
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= [— (a-k-h) A +2A cos <i>. a]-5- (ah — A*)* 

_ — (a+& — 2^ cos to>) A 
” (ah - A»)» ’ 

which, by a glance at (53), is seen to represent, as before, the sum of 
the squares of the semi-axes. From the value of the radius given above, 
it is clear that, when the conic is an* equilateral hyberbola, the radius 
vanishes, and tho director-circle is a circle of infinitesimal radius, via., 
it is the centre of the conic itself, and tho asymptotes, therefore, are 
the only tangents of the equilateral hyperbola which are at right angles 
to each other. 

§. 15. Hyperbola referred to the asymptotes.—In this section, 
we purpose to investigate what form the general equation assumes when 
the axes of coordinates are transformed to*the asymptotes ; two methods 
will be given, the first very direct and elementary, tho second partly 
geometrical and requiring a knowledge of the invariants given above. 
First method. • 

Let tho general equation of the second degree bo 
oaf* -f 2}ixy -h -f- 2gx-^ 2fy -J- c = 0. 

Transfer the coordinate axes to the centre of tho conic, which is also 
the point of intersection of the asymptotes ; the conic then becomes 

. ( 61 ) 

and the asymptotes are given by 

aa^-{-2hxy^hy*=:0 .(62) 

Now the equation of either asymptote may bo taken to be y = mx, so 
that the two values of m are found, by substitution in (62), to bo the 
roots of the quadratic 

hm*-\r2km+a=:0. . (63) 

Hence, if a, /3*he tho angles which the two asymptotes make with tho 

axis of Xf both tan a and tan 0 must satisfy (63), so that we have 
b tan^a+2^ tan a-i- a = 0 

or b Bin^a+2A sin a cos a+a cos*a = 0 . (64) 

and sifnilarly, 

b Bin^^-b2i^ sin 0 cos cos^jS = 0 ... (65) 

Now, the angle between the original axes being the ordinary 

formulee for the transformation of coordinates (Salmon’s OonicSf §. 9, 
Ed. 1879, p. 7) become in this case 

y sin 01 = X sin a-f Y sin 0. 

X sin (i> = X cos a-b Y cos 0. 

Substituting these in (61), and arranging, we have for the equation of 
the conic 
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(a co8*o + 2A cos a sin a+& sm*o)X* 

+ (a cos®j3+2/t cos sin ^+6 sm*/8)Y* 

+2j^a cos a cos fi + h sin (a+/8) + 6 sin a sin P]XY 


+ 


= 0 . 


ab — 

But, by (G4) and (65), the coefficients of X* and Y* vanish, and the 
equation becomes 


2}la!yA- 


, = 0, 


( 66 ) 


ab - h* 

where H is the quantity to be calculated. For this purpose, wo note 
tlmt, if nil, Wg be the two roots of tho quadratic in m given by (63), wo 
have 

* 2h a 

Now, we see that 

H= cos a cos /8 I a+h (tan o+tan /8) + 6 tan a tan | 




cos a cos /3, 


whei*e 


co8*a co8®j8 = ^ (l + mi®)(l+Wg*) I *.• Wj = tan o, Wg = tan /S. 

s= [^(wi+Wg)* + (l —nil J 

_ ? >» 

~ {a — hy + 4sh^' 

. XX 2(ah-m 

Therefore, H = ± -j-. 


and, finally, the equation (66) becomes 


<ey 


A \/ [(“-&)*+4^*] 


4 


(67) 


which is, accordingly, the equation of the hyperbola referred to its 
asymptotes, which was sought. 

Second method. 

The same result may also be obtained as follows. The equation of 
the conic, referred to its centre, being, as before, 

a«*+ 2hxy + 6y*+" —p = 0, . (68) 

and remembering that the absolute term is a rotation-invariant, we see 
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that, when refen’ed to the asymptotes, the equation must assume the 
form 

A^+2H«,+By»+^^4fe>=® . C®9) 

Now, in this equation, the axis of x being an asymptote, one value of x 
must be infinite, and, therefore, in this equation, regarded ns a quadratic 
in Xj we must have A = 0; similarly, *the axis of y being the other 
asymptote, we must have B = 0 ; so that (69) reduces to 

. 

To calculate H, we remark that, since the original axes are at right 


angles, we have <«> = -, and, as also A=: 0, B = 0, the invariant relation 

A 

ah-h^ __ AB-ng • 
sin*a> sin* 12 


reduces to 


-Ha= (a6-^2) sin»n, . (71) 

where O is the angle between the asymptotes, 

ax^-{-2hxy + by* = 0. . (72) 


But, a, p being the angles which the asymptotes make "with the axes, 
we have 12 = a —/3, and, from equation (72), 


tan 12 = 


2 \/ A* — ab 
a-\-h ’ 


sin 12 = 


2 v ^ A* — ah 
\/ I (a —fe)*4-4A* I 


so that (71) becomes 

" (a-6)8+4A»’ 


and (70) gives for the required equation 

A \/{ (®-^)*+4A*| 

• ^^=*4- -’ 

which is the same result as that obtained before. It may be noted 
that the value of II might have been obtained with equal ease by using 
the other invariant relation 

0+6 — 2A c os (It A + B — 2H cos 12 

sin* <0 sin* 12 

The geometrical meaning of this equation of the hyperbola is easily 
seen, viz., taking p^*, pg* for the squares of the semi-axes of the conic, and 
remembering that oar original axes were rectangular, we have from ( 53 ), 
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^ (a&-;*»)» 

{ah 

BO that (/>!» — pg*)* = (pj»+P 3 *)»—4‘pi* Pa* 

A* I (o<-6)*+4w| 

The equation (67), therefore, may be written 

®y = i (Difference of squares of semi-axes), 
which is a well-known result. 

If the conic had been originally referred to axes inclined at an angle 
< 0 , the equation of the hyperbola referred to the'asymptotes would have 
been 

xy=± — ^ I (a —6)* + 47t*— 4 cob to | (a-f- h)—ab cos <«> 

and the right hand side may bo proved to be the difference of the squares 
of the semi-axes given by (53). 



§§. 16—20. Laplace*s Linear Equation. 


§. 16. Genesis of Laplace’s Equation.— The theorem that 

P=A«-l-B2/-f-C, 

where p is the distance of any point on the curve from a fixed coplanar 
point, represents a conic is first due, substantially, to Laplace (Mecanique 
Celeste, Ed. 1878, t. 1. p. 177). In integrating the equations for elliptic 
motion, he gets 

drszXdx+ydy, 


which leads to 




7 * 


+Aa?+yy; 


Laplace then explicitly adds that “ Cette equation, combince avec 
celles-ci, 

Z = ax+hy, r* = as*-f 

donne une Equation du second degr5.” It is proposed to examine here 
the geometrical moaning of the arbitrary constants in what 1 have 
called Laplace’s Linear Equation to a conic. 

§. 17. Meaning of the Constants. —That this equation represents 
a conic may be shewn in various ways, and some additional infurmatio]} 
regarding the constants may be gained from each standpoint of view. 
Thus, squaring the equation and putting 
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wo BOO that it is the equation to a conic which is an ellipse, a parabola, 
or an hyperbola according as 

A2 + B» ^ = 7 1. 

Wow, knowing that the curve is a conic, we may next compare its equa¬ 
tion with the focal polar equation 

Z = p (1 + c cos G). 

Remembering that p is a function of x atid y, we conclude that the 
absolute terms in the two equations must be identical, whence 

C = l — somi-latus-rectum. 

Again, as the equation may bo written in the form 

I v^Aa+lia ) 

whore p is the distance of any point on the curve from a fixed point, and 

Ax +11?/ C 

is the perpendicular on the line Aje + By+ C = 0, wo see, by attending to 
the focus-directrix method of generating conics, that the cui’ve is a conic 
of which the directrix is 

Aap+By + C = 0, 

and the eccentricity is given by * 

ea = A2-fB». 


§. 18. Elliptic Motion. —In order to represent these properties 
geometrically, and to shew their relation to elliptic motion, it is con¬ 
venient to begin with the following method of integrating the equations 
of motion. Wo have, as usual, 

(fix _ fXX 

dL^‘ 


d*2/_ py 

dfl ~ r'^ ’ 




du dx - 

X - -«— = /?, 

dt ^ dt 




Now 


* a V - a 

- = cos 6, - = 8in 

r r 

thei'cfore 

-( 
dl ' 

<a;\ . . d9 7/ 

whence 


1 

II 

and, similarly. 


X Id /y\ 

y*” h (U \r)' 


M) 
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The equations of motion, therefore, become 

d^x __ fi d /y\ 

di^'~~hJt\rr 

d^y __ fi d /x\ 


Iiitcprating, we got 


and since 
wo havo 


which leads to 


d*y__ fi d /x\ 
dt^ h dt \r/ 

dt~ h\r V* 
dy _ II (x \ 
dt~' h\r y 
dy dx . 

fC=r‘)+? «->)“■ 


r= —q-Ajp+yy, 

wliich is Laplace’s equation. Comparing this with the form 

' p=Ajp+By + 0, 

wo find, as it ought to be, 

C=— = semi-latus-rectum. 

This shews why, in integrating the equation 

dr = Xdx+ydyy 

Laplace at once puts — for the constant of integration. 

§.19. Geometric interpretation. —The subject may bo made 
still clearer by the 

help of a diagram. V jX ^ 

The ellipse is ori- / 

ginally referred to / 

rectangular axes /\p lut 

through the focus /A 

S; sux>poso that the _ _ _^^^ 

coordinate axes re- V ^ G y 

volve round the \ / 

origin, making an N. r 

angle XSx ( = 0) _ 

with the former po- I 

sition. Thou, wo 

haYe 
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whence 


e. PM=PS, 


c». PM8 = PS2 = SQ2 + QP» 

= *2 + 7/*. 

Bat, as PM is parallel to SZ, wo have 

PM =p — X cos 6—y sin $, 

which gives 


{ep — cx cos O’-ey sin 0)2 = ** + 7/*, 
as might also have been obtained, but not so easily, by putting 

*= Xcos0 + Ysm0 
2 /= —X sin 0+Y cos B 


in the equation 

(* + ae)2 ^ ^ 

Comparing this with the equation 

( C+A*+Bt/) 2 = p2=jff* 4-2^2^ 


we get 
whence, as before. 


C = cp, A = — e cos 0, B = — e sin 0, 
e*=A8+B*. 




Also 


tan 0= — 


B 

A’ 


and C 

” ^ ~e v^A2+B2' 

Now, when 0 = 0, the now axis of X coincides with tho major axis of the 
ellipse ; but, when 0 = 0, we have also B.= 0, by virtue of tho relation 


therefore 


tan 10= 



(C + A*)2 = + 

and, putting * = 0, this gives, as before, 

v=c=i’ 


Again, the equation of the directrix is 

X cos 0+7/ sin 0 =p, 

which, by substituting for 0 and p, gives 

A*+B7/ + 0 = 0, 

and this agrees with our previous result. 

It may be noticed that Gauss uses this form of tho equation of a 
conic, and calls it the ** characteristic equation*' (Theoria Motus^ §. 3). 
It is easy to see that when B = 0, we have A = e, and 
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p= C-+ ex, 

which is the form finally adopted by Gauss. Since jp=p cos 6, we have 

C 

^”1 — 6 COS 9* 

which is the ordinary polar equation. If A = B = 0, we have 

which is the circle. The whole theory of lines of the second order may 
be based on the form 

p=C + cx, 

and, by means of this e(|uation, Gauss has deduced the most complicated 
properties of elliptic motion with remarkable ease and clcganco. 

§. 20. EcC6Xltricity. —If we square the equation 

p=zAx+By + Ct 

and compare the result with the standard form 

oar*+ 2hxy + hy^ + 2gx + 2fy + c = 0, 

we have, by equating coefficients, 

a A«-l h AB h B2-1 


C* ’ c C*’ 


C« * 


Therefore 


and 


(a-&)* + 47i8 _ (As-B«)a 4A2BZ (A^ + B^)!* a* 
ah-h^ (A8-1) (Ba-1)-A2B» l-e* 


which lead to 


e*i 


Q4 

(a~hy+4hi 


C4 > 


(c8-l) = 0, 


ab-h^ 

and this is the well-known equation for the eccentricity ,(§. 13). 

The value of the eccentricity in oblique axes may also bo obtained 
from Laplace’s equation; for, if be the perpendicular on the directrix 
from any point on the curve 

p = Ax-\-By + Ct I 

we have P=ep, 

(Ajc-i-By-l-C) sin m 


and 

whence 


P = 


e* = 


^/a«+B8-.2AB 


cos (i>. 


A*-f B2 —2AB cos ea 


sin* 


to 


(73) 


Now, squaring Laplace s equation, and substituting for p*, remembering 
that in oblique axes 


p^=ix^+y*-\-2xy cos w, 
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we get 

(A* — 1) x^ + 2 (AB —cos ci>) iPy+(B2 — 1) t/®+2AOiif+2BCy + C®=0, 
a comparison of which with the standard equation 

aa!*+2^a7y + &y*+2</.'i! + 2/y + c = 0 • 


gives 


whence 


a 

c 


— !• 7i AB■— cos 0 ) h B® — 1 


C» 


C» 


C2 


a + 6 — 2/i cos Cl) A2 + R2 — 2 AB cos cd — 2 sin^w 


Ca 


and 


(f* — 2) 8111*0) 

C* ’ 


ah — h^ 8in*<i)—(A* + B* —2AB cos Cl)) 


_ (1 — c*) sin*a) 

“ » 

by substitution from the value of c3* in (73). These load to the familiar 
result 

(e®—2)* _ (a+& — 27i cos 0 ))* • 

1 — r* (a& — /t*) siu*u) 

§. 21. Area of a triangle. 

§. 21. Triangle formed by two tangents.— Wo now proceed 
to investigate the area of the triangle formed by two tangents drawn 
from any point to the general conic, and the ohord of contact. For this 
purpose, we will first confine our attention to the simple case when the 
tangents are drawn from the origin, and then an easy application of in¬ 
variants will smoothly lead to the solution of the general problem. 

The tangents which can be di’awn from the origin to the conic 
S s ax^-j-2hxy + hy^+2gic+2fi/-\-c = 0 
are given by (Salmon’s Conics, §. 147, Ed. 1879, p. 149) 

(ac — g*) a:*+2 {ch — gf) xy + Qic —/*) j/® = 0, ... (74) 

and th|i ohord of contact being the polar of the origin is 

gx+fy-\-c = 0. . (75) 

The area of tho triangle formed by the intersection of the lines in 
(74) and (75) is at once written down by substitution in (31), viz., 

(Area)-- a/*-2/^/i+6^® ’ 

which may be written 


Area = 


c — c A 


^ (a6 — A®) c — A ^ 


(7G) 
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Now, if tho tangents are drawn from any point (®', y'') to the conic S, 
we may make that point onr new origin, and by this transformation wo 
know that c is (jhanged into tho point-function S', while A and (ab — h^), 
being translation-in variants, remain unaltered by tho transformation ; 
hence, as a generalization of (76), wo are able to enunciate tho following 
general 

Theorem. —If from any point tangents are drawn to tho 

conic 

ax^ + 2hxy-\‘hy^-\-2gx+2fy-\-c = 0 

the area of tho triangle formed by the two tangents with their chord of 
contact is 


S'\/- A S' 

(a6-7t2) S'-A’ 
where A is tho discriminant and S' tho point-function of tho conic. 

A variety of particular theorems may be deduced from this general 
formula; thus, if the curve is a parabola, the area in question is 




and, if, further, the point from which the tangents are drawn be tho 
origin, wo haVe the theorem that, if the general equation of tho second 
degree represents a parabola, and two tangents bo drawn from tho origin 
to tho curve, the area of the triangle formed by tho two tangents and 
the chord of contact is 


r\/ c 


f\/a ^ g\/b 

Again, the chord of contact being the polar of y') with respect 
to the conic, has for its equation 

iax'-^hy'+g) x+(hx'-{-h/+f) y+gx'+fy'-\-e = 0y 
and, therefore, if jp be the perpendicular let fall on this chord from 
(x\ y')y we have easily 

g'2 

^ ” (aa;'H-i%/+gr)2-+-(7«c' + 6i/'+/)2 . ^ 

But, if D s 0 be tho equation of tho director-circle of tho conic, and, 
therefore, D' its point-function, we have from (60) 

(ax'+ ?«/-!-17)2+ (/w'+ 6y'+/)2 = (a+ 6) S' - D'. 

Hence (78) gives 

S'« 




(79). 


(a+&) S'-D'. 

It is now easy to find tho length of the chord intercepted between tho 
points of contact of the tangents, for if A be the length sought, wo 
have 
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^ 2(Area of triang'le) 

A=-, 

P 

which, by the help of equation (77), reduces to 

A S'D"-(a+&) A S'a} 

(a6 — h^') S' — A 

Hence, wo have the • 

Theorem. —If from any point {x\ ?/') two tangents bo drawn to 
conic given by the general equation, the length of the chord of contact 
is 

2 f A S' D' - (a+ ft) A S'2 ] 

S' - A . 

where S', D' are the point-functions of the conic and of its director- 
circle, respectively. 

Various particular cases may bo deduced from the general formula 
in (80). Thus, if the tangents be diuwu from any point on the director- 
circle, that is, if the tangents be orthogonal, the length of the chord of 
contact is 

2S'\/~ (a-Hft) A 

" (aft - P) S' - A • 

Again, if two tangents be drawn from tho directrix of a parabola to the 
curve, tho length of the choi’d is 


28 '^- 


mO • ’-- - 

^ /V a «« J7 V ft 


If the curve is an equilateral hyperbola, tho director-circle degenerates 
into tho centre of the conic, and the chord in question, being tho lino at 
infinity, is of infinite length; this also follows fa^om (80), for in this 
case 

D' = 0.S' = ^.a+5 = 0, 


BO that the numerator becomes the square root of a zero-quantity, while 
the denominator also vanishes, and, therefore, tho limiting value of tho 
apparently indeterminate expression is really infinite. 

Again, we can easily find the area of the triangle formed by tho 
chord of contact with tho linos joining the centre to the points of con¬ 
tact. For the chord of contact, being the polar of (x\ ?/'), is 
(ax’+ht/+g)x+{1ix'-^hy*-\’f)y-\-gx'-\-fy'-\-c = 0, ... (81) 

and the centre being 

/fe/- hg hg-aA 

aft-W’ 

tho perpendicular from the centre on tho line in (81) is given by 
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' i 

-j- (ah — 7fi) ^ (<Me*+%'+g')® + (7iiW^+%*+/)®| . 

If, tkoreforo, pi bo tho length of tho perpendicular in question, this 
reduces to 


Pi = 


' (a6 - V'[ (a+6) S'- D'} 

Hence, as tho length of the chord is given in 
triangle is written down to bo 

^ v^-TaS' 


lPi^ = 


(ah- P) { (ab - P) S' - A ] 


... (82) 

(80), the area of the 

. (83) 


It must bo carefully noticed that the two triangles whose areas are given 
in (77) and (83), being on opposite sides of the chord of contact, are 
affected with opposite signs* hence their algebraic sum establishes the 
truth of a property enunciated by Prof. Nash, viz., wo have the following 
Theorem. —If two tangents are drawn from any point (as', y') to 
tho conic 


aP + 2hxy ++ 2yar + 2fy + c = 0, 

tho area of tho quadrilateral formed by the two tangents and the two 
lines joining the centre to tho points of contact is 

-AS' 
ah-h^ ’ 

where S' is the point-function of the conic. 

It is easy to remark that the geometrical meaning of the equation 
of. the conic is that, when tho area of tho quadrilateral vanishes, the 
locus of the point must be the curve itself. Again, since we know from 
geometry that the area of the quadrilateral is real or imaginary according 
as the point is outside or inside the curvo, we infer from* (84) that any 
given point is inside or outside tho curvo according as AS' is positive or 
negative, which is equivalent to the statement that the point is inside 
or outside according as the discriminant and tho point-function have the 
same or different signs, and tho same result, of course, also follotvs from 
the formula in (77). Hero wo may add that if from any point two 
tangents be drawn to a conic, the angle between tho two tangents will be 
real, only if a certain relation holds amongst tho coefficients in the equa¬ 
tion of the conic; thus, first taking the simple case when the tangents are 
drawn from tho origin, we have the tangents given by equation (74), viz. 

(ac — fli8)P -I- 2 (ch —fg)xy + (6c —p) t/ = 0, 
and clearly tho angle between these two lines will be real, if 

(ch-fgf V {ac-y^)(ho-p) 

A 0. 




or 
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Hence, remembering that the discriminant is a translation-invariant, we 
can at once generalize the theorem to the case where the taugoiits are 
drawn from any point, vis., tho angle between the tangents is real, if 
the discriminant is negative; but we have shewn that, if tho tangents 
are real and the point outside the curve, tho discriminant and tho point- 
function must have different signs, so that, as the discriminant is negative, 
tho point-function must bo positive j ’hence, finally, wo have the very 
simple 

Theorem. —Any point is outside a conic, on the curve, or iiisido it, 
according as the point-function is positive, zero, or negative. 


§§. 22—23. Inclinations of tangents to conics. 

§. 22. Theorem.—'Wo shall now prove a theorem which shows 
how some well-known properties of the cltclo and tho ellipse are corre¬ 
lated. . 

Consider the conic 




(85) 


where is essentially indeterminate in sign and value. Tho tangents 
at any two points («?!, yi), (jpg, yf) are • 

^+ 1 ^ = 1 . ( 86 ) 


a® “ 

. yih _ 1 


(87) 


and their chord of contact is 


a; (jci + a?a) ?yC?/i + ?/3) _ , Vilh . , 


Hence, if 6, ip be tho angles of inclination of tho two tangents and of 
their chord of dontact to a directrix, wo have 

/)_ 2/1 .onx 


tan $= — 


Xi 


a® Va 

Substituting for y^ from (89) and (90) in 


(91) 


-4- — — 1 


we have 

a® 

V a* + tan® 0 
41 


a* 

a®-b6* tan® 


(92), (93) 
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But, subetituting for t/i, from (89) and (90) in (91), we have 

a?! tan (J+jcg tan 


tan ^ = 




(94) 


Now, assume 


taij.® 6 = 


o*+tan* ^ = 


a* A* 
cos* 
a* /a* 
cos* 


so tliat 


and 


X* = 1 — e* sin* 6, /«.* = 1 — e* sin* 

a cos 6 a cos <p 
■» 2 — 


®1 = 


Substituting those values in (94), wo airivo at the following symmetrical 
theorem, viz., if 6, •p, tp be the angles of inclination of any two tangents 
to a conic and of their chord of contact to a directrix, wo have 

, , A~^ sin sin ^ 

tan ^ = -- ^ -, 

A coaO+fi cos ^ 

where the eccentricity of the conic is given by 


c* = 


1-A* 1-/4* 


sin*d sin*^ * 

(Sco Educational Times, November 1885, my Ques. 83.37). 

§. 23. Applications. —To verify the truth of this theorem, we 
proceed to some applications. In tho ])arabola, e = 1, so that 

A = cos 0, fjL = cos fp, 

which give 

2 tan i/r = tan tan 

a result which can be proved independently, and is often useful in the 
elementary theory of projectiles. Tho particular case of the circle is 
specially interesting. Here e = 0, and A = /a = 1, whence 


tan ip = 


sin 0+Bin <P 


= tan 


0+(p 


and 


cos ^+cos ^ 

2xp=e-\-^, 
or \p — 6=^ — }p. 

To see tho geometric meaning of this analytic condition, observe that, 
in the circle, the foci coincide with the centre, and tho position of the axes 
becomes essentially indeterminate, while the directrix is situated at an 
infinite distance. Now draw any two tangents OA, OB to a circle, and 
lot OA, OB, BA intersect tlxe lino at infinity in the points C, D, B; 
Z.OCD = ^, A.ODC= —<P, ^BEO = ^, <P being taken negative as it is 
measured in a direction opposite to that in which $, ^ are measured; 
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hence we have 

ZOAB= ZCAE = 0-^ 

' ^OBA = ^ — 

Therefore Z.OAB = ZOBA, and bA= OB, just ns it should be, so that 
the geometric meaninj^ is the equality of two tangents to a circle drawn 
from any external point. Lastly, if we draw any two tangents OA, OB 
to any conic, and, if OA, OB, BA intersect a directrix at 0, D, E, wo 
have as before 


ZOAB = fi-i/r, ZOBA = i^-^ 

Now draw through the centre two radii-voctorcs of the curve {p^, pg), 
making angles ^ with the conjugate axis; thou, from the polar equation 
to the curve, wo have 

1 — e* sin^0’ ^ 1 r- e* siii^i^’ 

80 that 

b b 


which furnish the geometrical meanings of the symbols X, /x. iti the 
statement of the theorem. Substituting for X, p in our original oipiation, 
wo have 


tan ^ = 


p, sin 04-p2 sin ^ 
Pi 008 <?+P3 cos 


whence 


Pi sin (^ — ^>) _ OA 
" sin " OB’ 

and this asserts that the tangents OA, OB are proportional to the ccntrjil 
radii-vectoros which are obviously [)arallel to tl>em. in tho case of tlio 
circle, the indoterminateness in the position of tho axes makes all tho 
radii-voctores equal, so that, as shewn before, 

OA = OB, = 

It may bo remarked that we might have started from tho polar instead 
of the Cartesian equations, as just shewn, and tlius woi'ked up to ilio 
value of tan ^ given above; it is also useful to notice that, tlunigli tho 
theorem was obtained from a very particular form of the cijuation of a 
central conic, it is perfectly true for the general conic, iuasmueix as 
tho eccentricity only appears in the iinal result. 


§. 24. Similar Gotdes. 

§. 24. Generation of Similar Conics. Gi ven any conic, any other 
conic which is concentric with it, and similar and siiailarJy sitnsittjd, 
may be generated as the locus of a point through which any two chords 
of the conic being diuwu at right angles to each other, tho sum of the 
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reciprocals of the rectangles under the segments of each chord is constant, 
the variation of this constant furnishing the different members of the 
family of similar conics. 

Let 

a*®+27ia7y+6y® + 2<7ar+2/y4'C = 0 . (95) 

be the primitive conic, and y') the point through which the chords 
arc drawn at right angles to each other and whose locus we seek. 
Ti-ansferring the origin to this point, the conic becomes 

oa;*+2/ii»y+6y*+2<7'aj + 2/y+c' = 0 . (96) 

where r' is the point-function. The polar form of this equation is 
(a cob^fi-f 27i cos 0 sin 0-1-5 sin® 0)p2-f2(gr'cos ^-1-/sin 0) p+c'= 0 ... (97) 
Hence, if pj, be the segments of the chord drawn through the new 
origin, inclined at an angle 6 to the axis of a?, and p^, the segments of 
the chord at right angles, we have, from (97), 

_ c' 

“ a cos* 6+2h cos 6 sin 0-1-6 sin^ 0* 

_ c' 

” a siu*0 — 2/i sin 0 cos 0 + 6 cob*0 

so that 

• ’ — _L -1±? 

Pi 02 03 04 

which shews that the sum of the reciprocals of the rectangles is in¬ 
dependent of the direction of the chord, and for any given value of this 

sura, say j-r, the locus of (a?', y') is given by 

a + 6 _ 1 
”“ 12 ’ 

which may be wi'itton ^ 

aa-2+27/a:j/ + 6^2.^2(7a?+2/y+c = 7i2 (a+6) . (98) 

and this, of course, represents a conic concentric with the primitive one 
given by (95), and similar and similarly situated; and wo got a 
family of similar couics by assigning all possible values to k. It 
is interesting to remai*k that the property established hero is general 
in a twofold sense, viz.., if the sum of the reciprocals of the rectangles 
under the segments is to be constant, the point naay bo any point on the 
conic given by (98), and the chorda may be inclined at any angle to the 
axis of X, provided they include a right angle. The same results, of 
course, could have been obtained by applying the process to each of the 
conics separately, viz., if we liave the central conic 
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the valae of 

1 1 


is found to bo 


P\ Pi Pi 


-Li-1 


and tho locns in question is 

^ ^ . y' 




jJ)' 


Similarly, if we have tho^pai;abola 

2/8 = 4aaj, 

the value of 

1 1 

-+- 

Pi Pi Ps Pi 

1 


IS 


2/'8—4£U« 


11 


and the locus sought is 

y^ — ^ax—h^. * 

Lastly, as in tho equilateral hyperbola, we have (a+&) = 0, tho required 
conic-locus is the given conic itself, and we have tho following 

Theorem. —If through a given point P in tho plane of any conic, 
any two chords bo drawn mutually at right angles, tho sum of the 
reciprocals of the rectangles under tho segments is constant; and, for 
different values of this constant, the locus of F is a family of concentric, 
similar and similarly situated conics, which, however, all merge into tho 
primitive conic when it is an equilateral hyperbola. (Cf. Salmon’s 
Conics, §. 181, Ek. 2, Ed. 1879, p. 175). 

§. 25. Theory of Envelopes. 

§. 25, On Three Parabolic Envelopes. —As an illustration of the 
theory of envelopes, we proceed to discuss the envelopes of the sides of 
all equilateral triangles inscribed in a given triangle. 

Let ABO be the given triangle, and 
A'B'O' an equilateral triangle inscribed in 
it; let r be the side of this equilateral 

triangle, and let = so that 


n « -n k f/*if 


2ir 
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^AB'C' = - 5 — B— K. Then, in order to find the envelope of B'0‘, take 
o 

AC, AB as the axes of x and y respectively) so that the equation of B'G' is 

^+^=1 . 

Now, wo have from the geometry of the figure 

A0' = -r^8in f~-d-A Y . 

Bin A \ o / 


AB' = - 


•Bin 


6*'> 


while 

gives 


c 
r 

= i 


sin A 

c = AB = AC' 4 -C'B c 


sin — A^ sin + ^ — B 


( 100 ) 

( 101 ) 


) 


sin A 

f2ir 


sin B 


sm 


(|_a) 


sin A 


sin B 


/ 2 ir „\ 

/ 2 >r .V 

008 


sin B 

sin A 


•cos B 


■sin 0 , 


which may be written in the form 


where 


- s= P cos d+Q sin Bf 

T 


x/S 


( 102 ) 


P = l + ~ (cot A+cot B) .. (103) 

A 


Q= 5 (cot A —cot B) 

The equation of B'C' in (99), therefore, reduces to 

sin A . sin A 
--— - rn-r-T y=rj 


(104) 


8 in(|+«) 

which may be written 


sm 




j £ sin ^y-A^+t/ sin| | cos 0+ j y cos ^-aycos j sin^ 


sin A 
r 

2 sin A 


to (i+«)™(-J-«-A) 
cos ^ — 20 — a)+COS A J, 
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and this zaay be written 

r -^cos A+cos — A — 2^^ j =E cos ^+F sin 6, ... (106) 


where 


E = 2 sin A I x sin — A^+y sin ^ | 


(IOC) 


F = 2 8in Aji/cos^-areoB^^-A^I . (107) 

Eliminating r between (102) and (105), we have 

2 c I cos A+cob “ a —20^ j 

= PE. 2 cos® 0+QF. 2 sin® 0+(QE + PF). 2 sin 9 cos 9. 
Assuming, therefore, 29 = ^>, this may bo wfittcn 

2c cos A+2c COB — A — 

= PE + QF+(PE-QF) cos^» + (QE + PF) sin 
Expanding cos — A — and arranging the coefficients of sin p and 

cos pf this may be written 

M sin ^+N cos . (108) 

whore 

M = QE+PF - 2c sin ^ - a) . (109) 

N=:PE-QF-2cco8 (^-a) . (110) 

K = 2ccos A —PE —QF . (Ill) 

The envelope of (108) is obviously 

M»+Na = K3, 

and this, being written in the form 

M3=(K+N)(K-N), 

leads, oji substitution from (109), (110), and (111), to the equation 
(QE + PF)® - 4c sin - A^. (QE + PF)+4c® sin® “ A^ 

s= 4c® I cos® A — COB® — A^ j 

— 4c -^j^cos A — cos ^-a)]PE+[ cos A-f cos Q®’]. 

+4 PQEF, 
which may be written 
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(QE-PF)8-4c [q. sin | cos a) - cos A | ]b 

— 4c I^P sin — A^ — Q I cos — A^ + cos A ^ J F+4c® sin® A = 0. 

As E and F are linear functions of x and y, while P and Q are constant 
quantities, it is clear that this equation of the required envelope 
represents a parabola, and a diameter of this parabolic envelope is given 
by QE = PF, 

which is equivalent to 

^P. cos A^ + Q sin aJ j ^P cos^-Q sin y = 0, 
or, since 

_ „ sin 

Pco.(|-A)tQBm-A)= 4^-^ 

and 


■n *■ 

Pcos g“Q 3 = 


Bimg + B) 


sin B 


the equation of the diameter may be written 

» sin - y sin (|+B^ = 0. 


The diameter can be geometrically constructed as follows, viz.j on BO 
describe externally an equilateral triangle BDC, and join AD j then AD 
is the diameter; for, if the point D be (or, y), we have 
DO __ sin A DB _ sin A 

7 Bm(|+0) * b!«(5+b) 

BO that the equation of AD is 

« sin = y sin 

which is also the equation of the diameter. 

Again, if we consider the envelopes of the other two sides, they also 
will be parabolas, and their diameters will be obtained by joining B and 
O to the remote vertices E and F of the equilateral triangles described 
externally on the opposite sides ; and, since, from elementary geometry, 
AD, BE, OF intersect in a point, it can easily be shewn, from Euc. III. 22, 

TT 

that the acute angle between any two of them is Thus, finally, we 
have the 

Theorems. —The envelopes of the sides of the equilateral triangles 
which can bo inscribed in any given triangle ABC, are three parabolas; 
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the acute angle between every pair of the three axes is -; if, through 

O 

the vertices of the given triangle, diameters of the parabolas bo drawn, 
they intersect in a fixed point which may be determined geometrically, 
viz.f if equilateral triangles BDC, CEA, AFB be described externally on 
the sides, the lines AD, BE, CF are diameters of the enveloping para- 

bolas and meet in a point, the acute angle between each pair being 


' §§. 26—27. Beciprocal Polars. 

§. 26. Reciprocal of Central Conic.— It is well-known that the 
first focal pedal of a conic, being the locus of the fool of the perpend icnlar 
dropped from a focus on <iny tangent, is, in the case of central conics, 
the circle described on the axis-major as dianjeter; hence, as the recijirocal 
of any curve is the inverse of its pedal, it is clear that the inverse of 
pedal of the first focal pedal of any central conic is the reciprocal polar 
of a circle, which reciprocal is known to bo a conic ; hence it follows 
that the second pedal of a conic with, respect to a focus is the inverse of 
a conic whose position and magnitude may be determined geometrically. 
For we know that the reciprocal of a circle of radius a, with respect to 
a circle of radius kj is a conic which is an ellipse if the origin of rccii)ro- 
cation lies within the given circle, the focus of the conic is at the origin 

c 

of reciprocation, the scmi-latus-ractum is —, the eccentricity is whore 

(t (Jb 

c is the distance between the centres of the given circle and the circle f)f 
reciprocation, and the directrix is a line at right angles to the central 

hi 

line drawn at a distance — from the origin of reciprocation. Now, in 

the question under consideration, we have to find the reciprocal of tlio 
circle described bn the major axis as diametui’, with a focus as origin of 
reciprocation; hence the conic is an ellipse, a focus of which is the 


focus of the given conic, the semi-latus-rectnm is , the eccentricity is 

Cb 


equal t<f the eccentricity of the given conic, and the directrix is a line at 

hi 

right angles to the axis-major of the given conic, at a distance — from 


the given focus. 

These results are easily verified analytically, for the given conic 
being 


f. 4 - E-i 


a 


remove the origin to the focus, say the negative one; then the conic is 


42 
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(x — ae)^ , 1 

az 62 "" 

and tlie first pedal, being the circle on the major axis as diameter, is 

(a? — ae)* + i/2 — ^2^ 

the coordinates of any point on which may be expressed by means of a 
siiiglo parameter, viz., 

a? = a (e + cos <P), 
y = a sin 

and hence the equation of any tangent may be thrown into the form 

(x — ae) cos ^ + y sin ^ = a. 

A line at right-angles to this through the origin (which is now the 
focus) is 

a? sin ^ — 7/ cos f = 0,' 

and, as the second pedal of the conic, or the first pedal of the circle, is 
the locus of the interscotipn of the two lines, wo have, by solving for 
sin <{> and cos 


sin <t> = ■ 


ay 


ax 


_ __ _ COS V ~ 

where (a?, y) is, of course, a point on the pedal, viz., the actual equation 
is 


a® — (*'^ + 2/® ~ aex)^ , 

which quartic, therefore, is the second pedal of the given conic with 
respect to a focus. To see that this is the inverse of a conic, we have 
only to take its inverse, viz., substituting for x and y 

h^x h^y 

respectively, the second-pedal-quartic is seen to be the inverse of 

a^ + = (Ji^ — aex)^, 

which is, of course, a conic, viz., this may be written 

j,;5! 7/2 __ ^ 2k^ex 

fi<i 6® ah^ 

which is equivalent to 

Z® 1c^€\^ 

Va'F/ 

It may bo noted that any two conics having a common focus have two of 
their common chords passing through the intersection of their directrices; 
in the present case, therefore, two of the chords of intersection of this 
conic and the given conic are parallel to the directrices; one of these 
chords is found, by subtracting the equations of the conics, to be the lino 




2ae * 
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§. 27. Reciprocal of Evolute of Oomc.*“-Wo now }inipos<- io 
investigate the reciprocal polars of evolutes of conics ; but us all ceutiul 
conics are included in the equation 

. 

we will discuss the problem with regard to this general case. Since the 
reciprocal is the inverse of the pedal, and as the pedal of the evoliito is 
the locus of the intersection of the nomial and the lino drawn at right 
angles to it through the origin, it is clear that- the reciprocal ])olar of 
the evolute is the inverse of the locus of the point of iutersiadion of 
the normal at any point of the curve, and the light line diopped per¬ 
pendicular io it from the origin. Now, tho normal at any poiui (x, y) 
of the curve in (112) is 


m — 1 


-1 


i© «->■ 

where X, Y being tho current coordinates, tho equation mn,y bo writl-en 


X 


,.w— 1 


Y- 


V 


in — 


a 


in 


1 / j.m~2 in—2\ 

-X = xy{t -V-). 

\ urn / 


The straight line through tho origin at right angles to thia^ is 


V 


,in — 1 


•Y + 


X 


m — 1 


x = o 


Zi™ a- 

At the common point of intersection of the two lines given by (113) 
and (114), we have 

in /..Ml —1\ / .m—2 ..m—2\ 


.m 


(III) 



+ 


-xy ( 


^—2 ; 



< 6”^ / 

\ a”‘ 


+ 

1 

> 

1 

xy\ 


/x^-^ 


J2//1 


V 


If (i, y) bo the inverse of the point whose coordinates arc given by 
(115) and (lib), and the constant of inversion, wo have 

, f _ _..(117) 


X2+Y2 


( Ml—2 ym — 2\ 

~ if ) 


* Tho theorems established in this section wore discovered hy mo about threo 
years ago, and were, on the 29th AngnstJ IbbS, commuiiicatcd to Mr. \V. J. 0. Milli-r, 
Mathematical Editor of tho Educational Times, with a viow to tlioir publication in 
that juarnal. They have since been published as questions 8571, 8707, 8773, 8993. 
9049, 9074, 9148, 9102, 9103, 9204 ; but, while some of those questions have appeared 
utidor my name, tho others have been, for reasons best known to Mr. Miller himself, 
ascribed to different gentlemen who had, porhai)S, just as much to do with tho 
theorems with which they have been credited, as tho pruvorbial man in the moon. 
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h^Y ft*, 


V = 


X*+Y* 


\ 6”» / 


(118) 


If, now, we eliminate a? and y between the equations (117) and (118) by 
■virtue of the relation « 




we shall obtain the equation of the locus sought. For this purpose, we 
find that 


m 

(Ar‘*&) 


m 


m— 1 



-ft? 

■ 

; ahxy 


L 


m 

7» —1 


(119) 


and 


Us) 


f \»>-i 


7} \m~l 


= !•* -f- 


-ft* 


L 


a&a??/--- 

L a”* fe '" J 


1 

«»—1 


( 120 ) 


Therefore, finally, replacing ($, tj) by (jc, y), we find from (119) and (120) 
the 

Theorem. —The reciprocal polar of the evolute of • 


©^ 0 )™= 


is the curve 


ft* 


m 


m 


( a , / y yft-i 

W 


m 


. . <«) 

whore ft is the radius of the circle of inversion. 

A host of interesting results may be obtained by assigning particular 
values to m and ft in (121) ; a few are noted below. 
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If m=. 2, k* — a*+ 6 ®, we see that the reciprocal polar of the evolnte 
of the conic 

•f® ifi 
^ + iL— 1 

* 

with regard to the circle described on the line joining the foci as diameter, 
is the curve 


o* ^ * 


which, when the hyperbola is equilateral, becomes 

111 


2,8 “a** 


( 122 ) 


(123) 


Again, if m = f, ^’ = 1, we see tliat tho reciprocal polar of the evoluto 
of the hypocycloid 


is the curve 


. 


tho radius of the circle of inversion being unity; if a»= ft, the polar 

equation of tho reciprocal polar bocomos 

r = a sec 20. .. ( 12 ^) 

Again, since the evolute of the conic 

a® V* 1 
—4-— = 1 

1 ^ 


IS 

where 




efi — h^ a* — 6® 
a =-, /? = 


a ’ b 

we see, by putting m = -|, A* = a® — &®, that tho reciprocal polar of the 
evolut^ of the evolute of the conic 

- 4 . 5!!-1 ■ 

with respect to the circle described on the line joining tho foci as 
diameter, is the curve 

8 


. 


Again, by putting m — —2, and attending to equation (122), it is 
clear that the recipioual polar of the evolute of the i-ociprocal polar of the 
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evolute of the conic 

a*■^62" ’ 

with regard to the circle described on tho lino joining the foci as 
diameter, is the curve 

{©'-►©iKaWTCAaT-fi-j)’ ■-> 

Hero we may remark in passing that since the reciprocal polar of the 
evolute of the reciprocal polar of any curve can be geometrically proved 
to be the locus of the extremity of the polar subtangont, it is clear that 
the curve in (127) is tho locus of tho extremity of the polar subtangont 
of tho evoluto of tho conic , 

"■o + fo = !• 

Hence, transforming to polar coordinates, wo have tho 

Theorem. —The locus of the extremity of the polar subtangont of 
the curve 

/TV’ /a cos /h sin 

V/ " - 62 / 

which is, of course, tho evolute of the conic, is tho curve 
/a 7a® 1 f/coB^V 1 /sin^X^'J 

U-«)r^ = l(—) +(—) 

■^coid. -tan 6 j . (128) 

which is, of course, the polar form of the equation (127). 

Again, by putting m= Ic^zzab, we find that tho reciprocal polar 
of tho evoluto of the parabola 

©'* ©*-• 

with respect to a circle of radius is the cubic curve # 

y a —y . X b — x ^ 

-= 2. (129) 

X h y a ' ' 

By tho application of tho same process to tho parabola, a variety of 

now theorems may be obtained, viz.^ taking tho parabola of the n*^ 

degree, 

2/ = X.»« (132) 

the normal at any point (ae, y') is 

Y + X = »• (l + Auyaj"'-2). 


(131) 
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wMlo the Hue at right angles to this through the origin is 

X = 0, . (132) 

so that, at the point of intersection of the lines given by (131) and (132), 
wo have 


11 + j Y = (1 + knyx^-% 

I 1 + I X = * (1 + Xw/a;’'“2)^ 

and tho inverse of the X, Y is given by 

IfiX _ 


(133) 

(134) 

(135) - 




Ic^Y 


Jfi. \nx"'~ 


(138) 


X2+Ya-*(i+x,»yy*-f) 

where i, rj are tho coordinates of a point on tho locus sought; licnc^o, 
eliminating a?, y between the equations (135) and (13<)), by virtue of tho 
relation in (130), wo have, after replacing $, y by x, y I’ospectively, tho 
ThcorBlU.—The reciprocal polar of tho evoluto of tho parabola of 
degree 


the 


is tho curve 


y = Xa-" 




2/a5”-2 (1 +^=Xn/^a("-l) . (137) 

where k is the constant of inversion. 

As before, by assigning particular values to X and n in this equa¬ 
tion, we may deduce various theorems. 

Thus, tho reciprocal polar of tho ovolute of tho parabola 

1/2 =4aaf, 

with regard to^ a circle whoso diameter is equal to the latus-rcctum, is 
tho cubic curve 

r (cob2 6 -|- cot2 0) = 4a cos . (1.38) 

of which a? = 2a is an asymptote. 

A^in, the reciprocal jiolar of tho ovolute of tho parabola 

7/2 = 4a«, 

with respect to a circle of radius a, is the cubic 

a;2 = 7/2 (a —2ic), . (139) 


a 


of which ar = - is an asymptote. 


Again, the reciprocal polar of the evoluto of tho parabola 

7 /*=: 4(i (aff-f a), 

the focus being now the oiugin, with regard to a circle whose diameter 
is equal to the semi-latus-rectum, is the curvo 

r cot d = a sin B, . (14<») 
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which represents a circular cubic, of which xs=a isan asymptote, and 
the point at infinity a point of inflexion. 

Affain, tho reciprocal polar of the evoluto of tho evolute of the 
parabola 

y* = 4a (ic+2a), 

tho origin now being the centre of curvature at the vertex, with respect 
to a circle of radius o, is the quartic 

(3*®+ 2y*) = a® JB®. . (141) 

Similarly, the reciprocal polar of tho evolute of the parabola 

1/8 = 4a («?+ 2a), 

with respect to a circle of radius k, is the cubic 

aa;® = 

It is useful to notice that if we are given any curve 

«=/*(«, 2 /) = 0, (142) 

tho normal at any point (x, y) is 

(T-,)|=(Z-») (U3) 

while tho line at right angles to this through the origin is 

X ~+Y ^^=0.(144) 

ax ay 

At tho common point of intersection of those two linos, wo have 


{ />hi\* , /daX®') „ du / du dn\ 

. 


j /^*Y /duV 
( v/o./ \dij) 


! Y = 


dll 

dx 


( da dll \ 


(14C) 


whence it follows that if (^, rf) be tho point inverse to (X, Y), the 
coordinates are given by 

du 

A;* X dy 




X* + Y* 


= -7c' 


du du 


(147) 


du 


_ dx 

’"X' + Y*" du du 


c 

(148) 


dx ^ dy 

Therefore, the equation of the reciprocal polar of the evolute of the 
curve given by (142) is obtained by eliminating x and y from the three 
equations (142), (147), (148); and, the general theory being thus given, 
the question is reduced to one of elimination. 

It is interesting to note that if the coordinates of any point on the 
given curve can be expressed in terms of a single variable parameter 
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the coordinates of the corresponding point on the reciprocal polar of the 
evolnte, may be similarly expressed. For, remembering that 

du 

dx dy 

du dx* 

dy 

the formnlcB in (147) and (148) may be written 

dx 

1 # 




71 = V. 


dy , 

% 

dx 

dy 


= A*. 


= A:». 


dy dx 

dy 

dp 

dy dx* 


so that, if the coordinates of any point on the given curve bo given by 

^=fi (^) 

y (^)» 

we see at ouco that the coordinates of the corresponding point on the 
reciprocal polar of the evolutc are given by the system * 

/i (i>) __ 


7} = k*. 


fi(p)fi (^»)+/3 w/2 

•A m 


7i (^;/i w+/? (<#»)/2 w 

It is clear that the coordinates of any point on the “ reciprocal polai- 
of evolute ” may be obtained from this system j and the coordinates of 
points on the curves given above may also be cxpi’essed by means of a 
single variable parameter. 

§§. 28—29. Theorems on Ce7itral Conics. 

§.28. Properties of the 
Ellipse. —In this‘Section we 
shall v^vestigate the truth of 
some theorems on the ellipse. 

I. Let p be the eccentric 
angle at any point P on the 
ellipse 

i + a !-! 

o*+ 

SO that, if A, A' are the vertices 
and S, S' the foci, the coordi- 

43 
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nates of A, A', S, S', P are(a, o), ( — a, o), (oe, o), ( — oe, o), (a cob t, 
h sin ^), respectively. The equations to PA, PS, PS', PA' are easily 
found, viz.f 

p. . X —a cos ^ a cos ^ — a, 
y — h sin ^ 6 sin ^ * 

h siu^ 6sin^ 

or w=-- —7 •<»-*—I —7 . (149) 

“ a cos 9 — 1 cos 9 — 1 

. « — a cos 9 a cos f — ae 

PS IS -, 

y — h sin 9 h sm 9 

b sin 9 be sin 9 „ k«v 

or « = —-X- X . . . . (loO) 

a cos 9 — e cos 9 — e 

. x — a cos d> a cos d>-\-ae 
PS' IS — r-—i = ——, 
y—b sm 0 h sm ^ 

6 sin ^ . &e sin ^ 

or y = -T*T—- TT- . 

a cos 9 *|- p cos 9+ e 

_ ., . X —a cos 9 a cos f + a 

PA' IS - r"=~~2 = T~~ a » 

y — b sm 9 0 sm 9 

sin 9 . i!>sin9 

or y = -5m - aXT . 

^ a cos 9+1 cos 9+1 

Let p, q be the intercepts made by PA, PA', and r, s those made by 
PS, PS', on the minor axis. Then wo liave 

_ b sin 9 _ h sin 9 

^ ~ 1 — cos 9’ ^ 1 + cos 9’ 

he sin 9 be sin 9 

7* ^ .—I ■■■■.. . I g ^..- - • 

f! — COS 9’ e+cos 9 ’ 

so that we got 

. 2b ,.1.1 2 

p+3=”m* P2 = ^ » -+ - = i " ” - Z - 
sin 9 P S' ^ ^ 

_ 2 &e* sin 9 _ &*e* sin* 9 1 1 __ 2 

* ” e* — cos* 9’ e*— cos*9’ r e ” 6 sin 9’ 

This shews that the sum pf the reciprocals of the intercepts made by 

PA, PA' on the minor axis is equal to the sum of the -reciprocals of the 

intercepts made by PS, PS' on the same axis ; it also follows that, since 

pq = 6*, the rectangle under the intercepts made by PA, PA' is always 

constant and equal to the square of the semi-azis-minor. Again, p, q are 

the roots of the quadratic 

s^ — 2b coseo 9. »+&* = 0. (153) 

Similarly, r, s are the roots of the quadratic 

2 * — 2h A* coseo 9* «+6* A* = 0 . (154) 

where A* satisfies the equation ' 

, 6* sin* 9 
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which is equivaleiit to 

sin* ♦ _ 

Again, since the equations of all the four lines PA, PA', PS, PS', are 
known, the angle between any two of them may be found, vw., 

tenAPA'= • . <155) 

(a* — h ) sm 9 

A o-nei/ 26e sin ^ 

= V I-a- (l+ato T) . 

cot SPA 1 tttnj- f4- sin ♦ I . (157) 

0 1—e I 2 1+c ) 

cot S'PA' = j cot ? - -4“ sin ^ j. (158) 

6 1 — e I 2 l + e ^ ) 

We have shewn above that 

1 11 1 _ _ • 2 _ 

p q s b sin f ordinate of P’ 

whence the ordinate of P is a harmonic mean as well between r and s 
as between p and q. Again, it is evident that the theorem holds, even if 
S, S' are not the foci, but any two points on the major axis equidistant 
from the centre; for, in that case, instead of putting OS = ae, we have 
to put OS = ak, where A* is a certain constant; thus, we have the theorem 
that the ordinate of any point P is a harmonic mean between the in¬ 
tercepts made on the minor axis by the two lines joining P to two points 
on the major axis equidistant from the centre. 

In order to see whether the formulas 

p q r a y 

pq = 

hold for any curve other than the conic, let us take the inverse question 
in a more general form, viz., take O as the origin of coordinates, and 
BOA, OQP any two lines through it. A, B being fixed points; then, 
if BQ and AP intersect in B, required the locus of B, when 

p q r 8 y 

pq = h\ 

where OP=p, OQs^q. Let a, be the coordinates of B; OA = a, 
OB = — 6 ; then 
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But, Hince OP =|?, OQ = g, we have 

— a a — a —a a+& 

whence 

y=-2^. S = -^. 

a—a a+o 

BO that • 

^ I ^ ^ I <* 

P <l P ah ^ ’ 

Hciico the theorem that the ordinate is a harmonic mean between the 
intercepts holds only when a — h, that is, when the line on which the in¬ 
tercepts are made is equidistant from the fixed points ; thus, we have the 
Theorem. —Given two points and a line. equidistant from them ; 
then, taking for axes the given line and the line joining the points, the 
ordinate of any point is a hartnonic mean between the intercepts which 
the lines joining the point to the given points make on the given line. 

Again, if =A:*, we must have, changing o, jS into x, y in (159) and 
(160), 


which may be written 


a — X flf-b 6 


= F, 




shewing that the theorem holds only when P lies on a conic. In the 
particular case when the given line is equidistant from the given points, 
we have a = h, and the conic is 


V , 
-L 2l. — 1 


If the two lines are also at right angles, they are the axes of the conic, 
and the given constant k is the semi-ax is-minor. 

II. To determine the position of a point P on an ellipse such that, 
if the normal at P intersects the minor axis produced in G, the polar of 
G may subtend a right angle at P. 

Using the same diagram, let the ellipse be ' 

a* ^ 6" ’ 

and P the required point where the eccentric angle is tj>, so that the 
coordinates of P are a cos b sin <p. Then the normal at P is 

cos f sin ^ ’ 


(o.- 


c* sin 


so that G is 




1887.] A. Makbopadliyay —Memoir 7n Plane AnalyHo Geometry, 341 


Let OD be the polar of G with respect to the conic, so that CD is parallel 
to the azis»major and has for its equation 

- 

^ ~ f* sin 

Transfer the origin to P, and take the new axes parallel to tlie old; 
then the ellipse is 

(ar+cr cos (y+&sin^)®_, 

^8 + p “ ^ 

a-* V® . 2 cos P 2 sin ^ 

" .C61) 

The line CD is 

2 /k+ h sill ^z= - . .. 

c* sin 9 

or iy = X • . (162) 

T 

where X= — .r (a® sin®9 +/>* cos*9) . (163) 

c» sin 9 

Now, PD, PC are two lines through the new origin, and through the 
intersection of the conic with the line ; their equation, therefore, mast be 
X* «* 2 cos 9 2 sin 9 » 

^.+P+ —. 

These will be at right angles, if 


i+l + ?^ = 0 . 


Substituting for \ from (163) and simplifying, wo have 


8in*9-(l gz) . (16S) 

which determines the value of 9, s-nd, therefore, of P; it is remarkable 
that the result is dependent simply on tlie eccentricity. 

III. A very interesting point arises, if we seek tJio envelope of the 
sides of any triangle PSS' having its vertex P at any point on the ellipse* 
and its base-ends any two points S, S' on the axis-major, equidistant 
from the centre, so that OS = OS' = k. Theu, from (150), the equation 
of PS V 

h sin 9 hh sin 9 

V = -T—V X -1— 

a cos 9 — « cos 9 — K 


which may bo written 

(Jbx — ahh) sin 9 “ «// cos 9 = — »%, 
and the envelope of this for different values of 9 is 


(Jbx — akb)^+ efly^ = . (166) 

which is equivalent to 

6* (a? — afe)* = a* (fc* — 1) y® . (167) 


or 6 (« — ah) = ±aV^A:*—ly; 
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apparently, therefore, the envelope is a pair of right lines passing through 
the fixed point (a^, o), and real only if h is greater than nnity, that is, 
if the point S is outside the ellipse. But, looking to the geometiy of the 
figure, it is clear that the envelope must be the given point S, so that 
the analytical solution famishes, apparently, a whole line for the 
envelope, while geometrically only one definite point on that line satisfies 
the demand of the problem; the discrepancy, however, is only apparent, 
viz.^ the equation (167) may be written 

b* {x — ait)*+a* (v^ 1 — /fc*)* = 0, 

so that this must bo equivalent to 

# = aA; 1 

. . 2' = ®/’ 

which is, of coarse, the point in question. Such instances of degenerate 
envelopes are by no means rare. 

§. 29. Properties of Confocals. 

I. Given a system of confocal ellipses, to find the locus of points 
where the tangents cut off a constant area from the axes. 

Any conic of the system is 

a!* 

r.+Bi=i. 

where, for the moment, 

A* = B« = b*+ X*, c* = A« - B» = a« - b*. 

Take a point (^, ri) on this ellipse where the eccentric angle is ^; the 
tangent is 

X y 

- cos ^ 5 sin ^ =r 1, 

A iS 

and the intercepts made on the axes are 

A B 
cos p* sin 

BO that, if be double the constant area in question, we have 


2 --r = X* . (169) 

sin 9 cos 9 ^ 

Hence we get the system 

|»=:A«cos»9=(a»+Xa) co8*9, (170) 

i?»=:B»sin»9 = (b*+Xa) Bin*9, . (171) 

and from (169) 

(a8+X*)(b*+X*) = h* sin* 9 cos* 9. (172) 


The elimination of X, 9 from these three equations will lead us to the 
equation of the locus, f'or this purpose, observe that from (170) and 

(171), 

(aH X*) (b»+X*) sin* 9 cos* 9 = X* sin* 9 cos* 9, 
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sin*^ 008*^. . (173) 

Again, from (170) and (171), 


343 


cos* ^ sin* ^ 


= a*-6« = c», 


or 


^ sin* ^ — ly* cos* f = c* sin* <P cos* ^ = 


c* 


/j* 


from (173). 

This may be written 


I* sin* ^ - 17 * (1 - sin* p) = — ^, 


whence 


8in*^ = 


cos* ^ = 


+ 






^* + T;* /4*^* + ^*’ 


(174) 

(176) 


^*+ 17 ® /i*^*+i7*. 

Substituting for sin ^ and cos <p from (174) and (175) in (173), and 
simplifying, we have 

(c*^+ h^) (hH — r^rj) = /t* (^* +17*) 

which is the equation of the locus in question. Hence, we have the 
theorem that the locus of points on a system of confocal ellipses whore 
the tangents cut o:S a constant area from the axes is the bicircular 
quartic through the origin 


(c*a5+ h^y) Qh*x - c*y) = /t* (a® + 1 /) , 


(176) 


where c is half the distance between the foci, and 7t* double the given 
constant area. 

It is not difficult to see that this quartic-locus is the inverse of a 
central conic, for, substituting for x and y 

Ic^x 7i*y 

respectively, we find that the bicircular quartic is the inverse of the conic 

(c*aj + Jfiy ) ( h*x — c^y) = 7t* Tfc*, . (177) 

where \ is the radius of inversion; it is easy to see tlnit this conic is an 
equilateral hyperbola concentric with the confocal ellipses, and, if 6 be 
the inclination of its transverse axis to the line joining the foci of the 
confocal family, we have 


tan 2B 




which furnishes for tan d the two values 

h* — c* c* -b A* 
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n. To investigate the locus of points on a system of confocal 
ellipses, where the eccentric angle has a constant value. 

Let any one of the confocal system be 

f ! ^-1 

where A* = a*+X*, B* = b*+\“; then, if ^ be the eccentric angle at any 
point (i, Tj), we have 

i* = A* cos® p = (a“+X*) cos* 
rf = B® Bins ^ = (b® + X*) sin* 
so that the locus in question is the hyperbola 

e 


cos* f sin® 


= «®-b® = c* 


(178) 


and this is evidently a member of the confocal family ; hence it follows 
that, given a system of confocal ellipses, the locus of points where the 
eccentric angle has a constant value is one of the confocal hyperbolas 
which intersect the system orthogonally; in other words, given a confocal 
system of ellipses and hyperbolas, each hyperbola intersects the ellipses 
at points where the eccentric angle lias a constant value, and, by varia¬ 
tion of this constant value, we get all the hyperbolas of the system, and ^ 
from a knowvi theorem, the envelope of all those hyperbolas is an 
imaginary quadrilateml. 

Similarly, if we have the hyperbola 


or 


y* 


r.=i« 


a*+X* ba+X* 

which is one of a confocal system, and ^ the eccentric angle at any point 
(^» v)f we have 

(a®+Xi5) soc*^, 
i;® = (b“ + X*) tan® <t>, 

so that, if the eccentric angle has a constant value, the locus is 


= a®-b“ = c* 


(179) 


sec* tan® f 

and the envelope of this, for different values of the eccentric angle, is 
the parallelogram formed by the four lines t 

(c®+ 2 /*-ic®)* = 4c»2/*, . (180) 

vig., the four lines aie 

— c+ij + x = 0, c —= c + y —a? = 0, c+y+af=0. 

§§. 30—31. Theorems on the Parabola. 

§. 30. A Dynamical Problem.— Take the parabola 

y* = 4oaj, 

which, when the origin is removed to a point on the principal axis at a 
distance va from the vertex, becomes 

y* = 4a (a? + na). . 


(181) 
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Imagine a particle to describe the pai’abola tinder the action of a force 
directed to the new origin as centre; and suppose it to bo started from 
the apse with the velocity in a circle at the same distance. Then 




^ dy . dx 
' dhf 


dy dx 

dt 2a dt 


and 
But 
.so that 
whence 

Therefore 

where P is the central force. 

This may be written 

P P 

-= ~ Q^ — 2ax) =—. 2tt (jc + 2«a), • 


(x + 2«(i) 


dt 


-h? 


7i“ 


- 2a. P. 


(.r+2jia)'‘ r 


r 


which gives 




( 182 ) 


But 


2a{x+2na)^’ 
x‘+y^z=r^ 

= 4a (x-{-na). 

Eliminating y, this g“ives a quadratic for x, whence we derive 

I 

x-i-2na= 2a (?i—l)-i- |/•® + 4a® (1 — w) | . 

Substituting in (182), we get 

^ = ^1 - ■==:=: rji . (m 

I 2a (n - 1) + 4a® (1 - n) [ 

which gives the law of force in terms of the milius vector. For an 
interesting discussion of a kinetic difliculty in connection with thi.s 
dynamical problem, see a note by Dr. Besant in the Quarterly Journal of 
MatJiematics, t. XI, 38. 

§. 31. Geometrical Applications. —Thus far we have solved a 
purely dynamical question; we now proceed to obtain some interesting 
geometrical properties of the parabola. Wo have 

„ dp c7 /1 \ 
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Hence, from (183), wo get 


a 


P 


■h 


rdr 


2 a (n — 1) + '^0J I 


If, therefore, we take p for all values of r from+ oo to — oo , wo have 

rdr 


/ ® \ - 2 —__ 

\ J {2a {n - 1) + +4a8 (1 - n)\ { 


(184) 


To evaluate this delinito intogi'al, let us first take the indefinite form. 
Put 

r2 = 4a8 (1 - n) tau2 . (185) 

r = 2a \/l — n tan 

dr = 2a >%/ l — n sec* P d<l>, 

/•*+4tt^ (1 — to) = 4tt*, (1 — to) see* 

If, therefore, I be the indefinite integral, we have 

4 tt* (l — n) tan </> sec^ p d<p 


1- r 

^ { 2 a (a — 

'-h 

'/ 


1 ) + 2a 1 — n sec <p I 

4a*® (1 — to) sin _ 

2 a \/l — n -'2,a (l — n) cos <p | 
4a* (1 — to) sin f df 


8 a*® (1 —w) “ 11 —\/l — TO cos 
1 ^ d (cos <p) 

2a \/1 “ 1 1 — 

1 1 


x/l — TO cos <P j 


4tt (n— I) 

Now, sec* ^* = 14- tan* ^ = 1 + 
Thereforo 


c \ i * * * 

j 1 — \/1 — TO cos ^ > 

, from (185). 


(186) 


4a* (I-to)' 


coa«f- 

^-r»+4a* (1 -to)’ 

and, when r = na, this gives 

.. 4 (l — «) 

cos* ^ - 

(2 — to )* 

and, when r = oo, 

cos * ^ = 0. 

These give the limits of the transformed integral; if, therefore, Q be the 
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value of the definite integi’al, we have 


Q= - 


an* 


so that, from (184), we have 

.S(-1,) = 2Q=- 

whence, finally, 

% 


a 11^'' 


\l>^/ 


(187) 


Hence wo have the theorem that, if we take any point on the axis of a 
parabola whose distance from tlio vertex is nn, the sum of tho scpiai’os of 
tho rccipi’ocals of all ^le perpendiculars di‘ 0 })pod from this point on 

2 

successive tangents to tho pambola is effual to --r-T. It is obvious that 

jra” 

these perpendiculars arc tho radii-vectm'es of a pedal of tho parabola ; 
hence, the following thooi'cms may be cnmKM'ated. 

Theorem 1.—A is the vertex aiid Sj the focus of a ])ax’abola whose 

latus-rectum is 4a; points Sjj, S 3 ,. Sjq aro taken on tlio principal 

axis such that ASj = Sj 8 ^= ... = «; the snxn of tho stpiai’os of tho 
reciprocals of the radii-veetores of tho pedal of tho pavabdla with regard 

to Sn, is (1H8) 

Theorem II. —I’ho sum of tho squares of tho reciprocals of tho 
radii-vectores of all tho pedals of the parabola with regard to S|, S 3 ... Sqq is 

= Mr»+2. +.)=K:)‘ . 

Theorem III. —if we take only tho odd pedals, the sum of the 
squares of the reciprocals of all tho radii-vectores is 
_* 2 /1 1 
“ a Vl*’^ 3 a *' 


•)=U:y 


(190) 


Theorem IV. —If we take only the even ]>cdals, the sun: of tho 
squareg of tho reciprocals of all the radii-vcctoros is 

.. 

§. 32. A Geometrical Locus. 

§. 32. General Theorem on Conics.— if from any point P two 
tangents be drawn to the conic 




a' 


- + ^ =1 
“ 1.2 ”■ 


6* 


(192) 


to investigate the locus of the middle point of the chord of contact when 
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P is constrained to move on any curve 

F \x, y) = 0. (193) 

Lot 6, <P be the eccentric angles at the points of contact of the tangents; 
then the tangents are 

a ,y • a 1 

- cos o + — sin 0 = 1 , 

a o 

^ A. I y * 1 

- cos 9+7 sm 9 = 1, 

a b 

and, if X, Y be the coordinates of P, we have 

0+9 


cos 


X = a. 


2 


cos 


0-9' 

T” 


Y-h. 


. 0+9 

sin 


cos 


1-9- 


If, further, 17 bo the coordinates of the middle point of Iho chord of 
contact the locus of whicli is sought, we have 


^ 0 +cos 9 ) 

V — - (sin 0+sin 9) 
12 


(194) 


(195) 


The locus is obtained by eliminating 0, 9 between those and 


cos 


p 


0±9 

2 


sm 


0+9 


a 


cos 


0-9 


, h 


cos 


0-9 


= 0 


2 2 
From (194) and (195), we have 

$ 0+9 0-9 

- = cos —■ ■ cos — 
a 2 2 

V .0+9 0—9 

-=Kin —cos—. 
whence, squaring and adding, 

2 a® 6 * 

Also, by division, from (194) and (195), 


tan 


whence 

0-1-9 


0+9 _ ay 


bi 


ay 64.9 

sin -IT-— „- , cos—■— = — , - 

2 y/b'^ +«*’?* 2 v^5®^+a*i7* 


(19G) 


(197) 


(198), (199) 
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Substituting from (197), (198), and (199) in (196), the equation of the 
locus sought is found to be 

F 

We have, therefore, the 

Theorem. —If from any point P, tp,ngeuts are drawn to the conic 


/ a%H 

0*1*1/ \ 

KSa^a + a*!?*’ 

l*^*+a*i/*/ 


X‘ 


S-^+|o-l=0, 


a* ■ fc* 


and P is constrained to move on any curve 

F (a?, y) = 0, 

the locus of the middle point of tlie polar chord of P with regard to S is 


^(l + S» i + s)t^' 


Similarly, il we consider the parabola 

= 4tax, 

any two points on the curve are 

(ff tan* 6, 2a tan fl), .(a tan* 2a tan ^), 
so that tlie coordinates of the point of intersection of the taiigenta are. 
given by 

X = a tan 6 tan ^ * 

Y = a (tan ^+tan ^), 

and the middle point of tlie polar chord is given by 


a 


These give 

whence 


^ = — (tan* 6 + tan* f ), 
ij = a (tan 6>+tan f). 


w* 2^ 

-s = -- + 2 tan 6 tan 
a* a 


r]*-2a€ 


Hence, substituting in F (aj, y) = 0, we have the 

Theorem.—If from any point P tangents are drawn to the parabola 

2 /* = isax, 

and P is constrained to move on the curve 

F (x, y) = 0, 

the locus of the middle point of the polar chord of P with regard to the 
parabola is 

•r. /y* “■ \ r. 

V=®' 

We will here simply add that the result obtained above in equation 
(200) is an immediate consequence of a new method which we propose 
to call the Method of Elliptic Inversion. 

26th Octoberf 1887. 
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Snbstitating from (197), (198), and (199) in (19G), the equation of tho 
locus sought is found to be 

0*6*3; 


F 




-8 a)=0- 
■ arrf*/ 


( 200 ) 


^ 6*4* + a*i;* ’ 6*4* + ( 

We have, therefore, the 

Theorem*—If from any point P, tangents are drawn to tho conic 


=-r.+s->-. 


and P is constrained to move on any curve 

( a % y) = 0 , 

the locus of the middle point of the polar chord of P with reg.ird in >S is 

Similarly, if we consider the ])arabola * 

7/* = 4tt.r, • 

any two points on the ciirvo arc 

(fi tan* d, 2a tan 0), (a tan* 2a tan <f>), 
so that tho coordinates of the point of iutorsuotion of the taugoiits .are 
given by 

X = tt tan 0 tan ^ 

Y — a (tan 0 + hiu ^), 

and tho middle point of tho polar choi’d is given by 


These give 
whence 


4 = ^ (tan* $ + tan* ^), 
7} = a (tan d-f- tan f). 
24 

^ =-1-2 tan 0 tan 

a* a 

t; * - 2a 4 
2a ’ 


Hence, substituting in P (x, y) = 0, wo have tho 

Theorem. —if from any point P tangcuts are drawn to the parabola 
• y* = 4"*^, 

and P is constrained to move on the curve 

F (*» y) ~ 

the locus of the middle point of the polar chord of P with regard to the 
parabola is 

^ fy^ — 2ax \ ^ 

We will here simply add that the result obtained above in cc(aation 
(200) is an immediate consequence of a now method which we propose 
to call the Method of Elliptic Inversion. 

26/6. October, 1887. 
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XXI.— A Descriptive List of the Uredinece occurring in the Neighbourhood 
of Simla (Western Himalayas) .-^By A. Babclat, M. B., Bengal 
Medical Service. 

[Beoeived 7th October ;—Bead Norember 2nd, 1887.3 
(With Plates XII.-XV.). 

The neighbourhood of Simla is particularly rich in species of 
Uredines; and, as I haye paid much attention to them during the last 
four years, it has been suggested to mo that a descriptive list of them 
might usefully bo recorded for the use of future workers in this very 
interesting field of cryptogamic botany. I have acted on the sugges¬ 
tion after much hesifaitioni for, with the very limited leisure at my dis¬ 
posal in the course of an active official life, I cannot hope to make the 
list a complete one, nor, indeed, can the descriptions of many of those I 
notice be as complete as might be desired. Nevei’theless, so far as they 
go, my statements may, I hope, be accepted as con^ct in every respect, 
for every one of them has been made after careful and repeated observa¬ 
tion. I may, therefore, be pennitted to hope that the list may serve 
some useful purpose, more especially as no such attempt has ever before 
been made in India, so far as I am aware. 

With regard to the order in which such a list should be given, I 
have determined, after some hesitation, to bind myself by no very strict 
rule, but, in general, to onumorato, first, all those species which bear 
aecidial fructification and, then, to go on to those which are at pi'esent 
known to me only in the teleutosporic stages. With ref(.‘rence to the 
lecidium-boaring species, I may note that I have described them ge¬ 
nerally as they occur in seasonal sequence, beginning with those whidi 
ai>pear cailiest in spring, and ending with those which disappear last 
towards autumn. The only exception I have made in following out this 
plan is to withdraw from the general list all those forms which occur 
on tlie Coniferee, ns I thought it bettor to enumerate the characters of 
these few well defined species together, rather than to disperse them 
among the others, which occur on hosts having no special relationship 
with one another. 

In the pi'esent contribution, I will confine myself to the aecidial 
forms with which I am acquainted on hosts other than the Coniferae; 
but, before proceeding to a description of them, I may draw the atten¬ 
tion of the reader to one or two points of special interest concerning 
them. 
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In the first place, it will be observed that I have I'elated several of 
them with a mai’k of interrogation to species already described as 
occurring in Europe. Until the complete life-histories of those are 
known, it is impossible to state definitely whether they ai’o correctly so 
•related or not. They are probably all varieties of, or identical with, 
the European forms with which I have associated them. In only one 
case (that of JEcidium Urticm, Schum.) has the life-history of the 
Indian variety been fully traced. 

Five of the species described are I believe quite now, in only one of 
which (^cidium Strohilanthis) have I been able to ti*aco the whole life- 
history. That on the wild straAvberry {Fmgaria vesca) appears to be a 
complete autoecious Urodine, but I have unfortunately not been able to 
prove this by actual experiment. And, in this connection, I would 
again draw attention to the inconvenieribe caused by the system of 
nomenclature now adopted of naming spQcies of Uredines after their 
teleutosporic fonns, an inconvenience which it appeal's to me will 
increase as our knowledge of this family is extended, for it sometimes 
happens that a host bearing an eecidium bears also a toleutusporo, 
which, however, has no i-elationship w'hatever with the eocidiura. For 
example, according to this principle, I have been oblige^ to name the 
.^cidium which occurs on Valeriana Wallichii Uromyces Valerianm^ 
although I have abundant evidence that the teleutospores have no 
genetic relationship whatever with the ^cidium. In all probability, 
future investigation will show that the Uromyces borne on this host is 
related to some other .^Ecidiura on an entirely different host, whilst 
the teleutospores home on some other host are related to the .^Ecidium 
on the Valeriana in question. In the cases of StroUlanthea Dalhou- 
sianus and Urtica parvijhra, which bear JEcUlia whose complete life- 
histories are kno^vn, teleutospoi'es (puccinia) ai'e also borne, which, 
however, have no relationship with the A^eiilia.* The AScidiurn 
on Jasminum revolutum presents no unusual fcjatures, but those on 
Ntipiiorhia cognata and Andrachne cordifolia display aberrant features 
of great interest. Indeed, those two ./Ecidia differ so markedly from all 
others ^at I have regarded them, jjrovisionally, and until 1 shall have 
had further opportunities of working out their complete life-histories, 
as belonging to a new genus, which I propose calling Monosporidium. 

With these introductory remarks I shall pass on to a description of 
the several species. 


• See “ Sciontifio Memoirs by Medical Officers of the Army of ludia, *' Part II, 
Calcutta, 1887. 
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I.~^OIDIAL FOEMS, 

- 1.—^jEcidium Saniculjs, sp. nov. 

Banicula (Etiropiea, L. P) 

The earliest uEcidium which I have observed in Simla is that 
which occurs on Sanicula EuroprpM. Towards the latter end of March, 
some of the earliest leaves of this plant which are being unfolded in 
spring may be found attacked by this parasite. It is by no means an 
uncommon fungus. The iuvadod ai'eas of the leaf are usually small, 
and genoi'ally convex below, where the aecidial cups are usually borne, 
though a few may open also on the upper surface of the loaf. The 
leeidia discharge their sptu’cs through a porous like opening at their 
summits, i. e., the poridium does not open widolyms in most eases with the 
fragments of the toj*n tissue forming a stellate opening. The petioles 
n,re also frequently attacked and at such places they are thickenetl and 
often bent. A single leaf blade may present from one to three patches 
<>f invasion, these patches being slightly paled in colour as seen fium 
the upper surface. 

Jl'jridiospores. —The moistened neoidiospores measure on an average 
25‘4 X 19’4 fi, the measurements exhibiting extremes of 26 fi in length 
ami 20 /A in breadth. The eyiisporc is fincdy punctated and contains 
fi-om two to three germ poi-es. The endospore is very fine and not 
readily distingnishable from the opispore (Fig. I, PI. Xll.). The spores, 
when ])laccd in water imder suitable eii’cumstances, reaflily germinate, 
throwing out long curved tubes measuring 6 to 7 p in diameter. Only 
one germinal tube is produced by each spore. The peridial colls mea- 
Bui’c about 30 X 22 /A (Fig. 2, PI. Xll.). 

licmarks .—This ajcidium is, I believe, a new species ; but may be com¬ 
pared with that whicli 1 have desci’ibed below on Vimpinella diversifolia. 

2.—Ubomycbs Vausbian.®, Schum ? 

Valeriana Wallichii, D. 0. 

Next to the foregoing ABcidiura one on this plant is among the 
earliest of these parasites to be found in spring. Towards thr end of 
March, some plants may bo found in initial stages of attack ; but it is 
towanls tbo latter part of April that it is seen in its fullest develop¬ 
ment. This JEcidium is one of the most common and abundant in 
Simla, and individual plants ai*e often so extensively affected in blade 
and petiole ^s to be completely destroyed. The affection is usually 
confined to the blades and petioles of the radical leaves, but may 
also be found on the upper loaves of the flowering stalks and even, 
though rarely, on the bracts of the flower heads. When a leaf is ex¬ 
tensively affected, it is considerably distorted, and the parts actually 
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invaded by the myeelium ai'e considerably thickened. At an early 
stage of the afEoction, patches of pale yellow discolomtiou may be ob- 
seiwed on the leaf blades, which ai*e usually convex above. On this 
upper convex surface, a few speriuogonia may be seen, wliilst the a?ei- 
dial fructification usually emerges from the lower or concave side. The 
89cidia consist of short tubular ])eri<lia filled with mldish yellow 
spores bursting at their summits in a stellate way. 

The spermoginia arc i*eina»‘kably few and their mouths are sur¬ 
mounted by a tuft of paraphyscs. 

The recidial affection above deseriboil is met with abundantly 
throughout the time the plants are in th)Wor, but, as soon as tlie seeds 
are being matured, towards the middle or end of May, this alftu'tion 
disappears entirely. After an intoj-val of some weeks fi'om the time 
the mcidial parivsitc has entirely disappeansl, th(\se plants aj-c sceti to Iw 
attacked by a teleutospore-bearing inyccdiuni also mainly on tbe nulicml 
leaves, though occasionally also on otlici*K. This allVrtion always ail- 
peal's on leaves which bear no trace of fortmudy liaving borrui the 
(ccidial parasite. The spores ai'c extruded from djii'k bi-own pustules 
of minute si’/.e, which usually occur iii great numbci's on each affected 
leaf. Each pustule is sui'roandc'd by a zone of ycdlow discoloration. 
At first, those spores are extruded only from the upper surfaen of the 
leaf, but later also fixim the lower surface?, exactly opposite the site of 
the upper spore bed and tljerofoi'e fi’om tlio same mycelium. ^J’bo 
lower pustule is usually smaller than tlie ujiper. At first, when a sjuu’o 
pustule exists only in tlic ujipcr surface of the leaf, the atfected area 
bulges upwards (convex upw'ards) with a corresponding concavity 
below; but this disappears when the lower surface is also involved in 
spore extrusion. 

Jf'JcidiospoKes .—These are abstricted serially from basidia aiTanged 
on a flat hymeniiim. They are pale orange-yellow i-ound or oval bodies 
measuring, when dry, 17 x 15 /a and, after lying some time in water, 
22 X 20 fi (Fig. 12, PI. XII.). The epispore is smooth and unmarked. 
Theyjjo not germinate readily in water (Fig. 10, PI. XI] 1.). The peridiuin 
consists of a layer of single cells. 

Teleutospores .—These ai’e brown singlo-cclled bodies—Uromyccs— 
borne singly on stalks (Fig. 13, PI. XII.). They arc somcwliat pear-shaped, 
measuring when moist 25 x 22 /i, and the stalks bearing them are 
about twice the length of the long diameter of the spore. The spoi’cs 
are readily detached from their beds ivithout any portion of the stalk 
adhering to .thorn. Tbe epispore is finn and resistant and a little 
thickened towards the base, where it joins the stalk. It is sparsely 
beset externally with tubercles. A few lino para])hyses usually occur 



354 A. Barday —List of the Uredineee occurring [No. 3, 

■among the spores. Most spores exhibit a nuclear space or body in the 
centre. Although I placed them in several nutritive solutions and in 
water, I never observed them germinating. 

Bemarks .—I have made very numerous experiments with the view 
of tracing the life-history of this very common ./Ecidium, but without 
success. I am quite convinced that the teleutosporc-bearing fungus 
has no connection whatever with that bearing the oecidium, not only 
because many carefully conducted experiments failed to establish any 
such connection, but also because a considerable interval elapses, as I 
have already noted, between the complete disappearance of the .iEci- 
dium and the appeai*anee of the teleutosporcs. I have also attempted 
to reproduce the Ailcidium by inoculating leaves with almost every 
teleutospowj with which I am acquainted, and'most of which I hope to 
describe later in this series. 

This fungus may be identical with TJromyces Valerianae, Schum, in 
which the aacidiospores are stated to measure 17 x 24 /* and the 
Ui'omyces spores, 20 to 26 by 16 to 19. The latter fungus, however, also 
possesses ui'edospores, which are entirely absent in the Himalayan 
species. 

. 3.— PuCCINIA ViOLiE, Schum ? 

Viola Borpena, Wall. 

An JEcidium of a very destructive kind is extremely common on 
Viola serpens in spring (April) and occurs simultaneously with that 
described on Valeriana. As a rule, large areas of the leaves become 
affected and very frequently the petiole also is extensively involved. 
Sometimes there is scarcely a poi’tion of the whole leaf, blade and stalk, 
which is not involved, and, in such cases, the whole leaf speedily suc¬ 
cumbs to the parasite. In such extreme cases, the blade of the leaf is 
crumpled up almost beyond recognition, while tlie affected stalk is bent 
in various di rections and considerably hyperti'ophied. Limited patches 
on tlje leaf blade are generally round and very deeply bulged down¬ 
wards, i. e., with a concavity upwards. The eecidia are borne most 
usually on the under surface of the leaf, but a few burst foi^h also 
from above. But little discoloi’ation is caused by the mycelium on the 
upper surface of the leaf, which is only slightly paled. 

Later in the season, about the beginning of June, when the eeci- 
dial fungus has disappeared, the new leaves of the violet are often at¬ 
tacked by another puccinia-bearing parasite. Many leaves may now be 
found, in tlie same localities where formerly the eecidial parasite was 
common, studded with numerous dark brown or black pustules of the 
size of a small pin’s head, mostly on the under surface. These pustules 
are irregularly scattered over the leaf blade, bursting through the epi- 
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dermii^ (afte^ Kftvmg^ raised it considerably) by a clean rent. Opposite 
the pustules, on the upper surface of the leaf, small greenish yellow 
spots may be seen. Although the gimter number of pustules emerge 
from the lower surface, yet many also burst forth fi*om the upper sur¬ 
face, especially when the leaf is very largely attacked (Figs. 4 db 5, 
PI. XII.). 

It has been stated above that tliese pucclnia-pustules are usually 
borne on newly unfolded leaves, but, in one or two instances, I found the 
dried up remains of cbcidial patches on the petioles of leaves which 
bore these teleutospores. This observation naturally led me to think 
that the two forms were genetically related, and I accordingly made 
numerous attempts to establish the relationship upon experimental 
grounds, but always Without success. I am tlu*refore inclined now to 
regard the two parasites as entii'ely distinct, and T am sup])oi'tcd in this 
•view here, as in the case of Yalci’iana above, by the fact that, as a I’ulc, a 
distinct interval of about a month or more elapses between the complete 
disappearance of the oacidium and the appearance of the teleutospores ; 
and it is quite exceptional to find any trace of old mcidia on plants 
bearing the puccinia-pi'oducing mycelium. I may here note that I have 
made numerous attempts duidiig the last two years j^) connect the 
.iEcidium on the violet with several teleutospores occuriing on various 
plants in Simla, but, as in the case of the even more common Valeriana 
.d^cidium, always without success. 

JEcidionporcs ,—When well moistened in water, the spores measure 
21 X 18 ft, but, when dry or immediately after immersion in water, they 
measure on an average 19 X 14-8 ft. They readily germinate in water, 
throwing out a single more or less sinuate tube measuring about 6 /a in 
diameter (Fig. 6, PI. XII.). This germ-tube has a tendency to throw 
out short lateral bi’anches. The orange-red contents of the spore 
wander into the fui-thest end of the tube. The spores a[)pear to have 
3 to 4 germinal pores, but only one genn-tube is ff)rmed by each. 

Teleutwpores .—These are dark brown puccinia easily detached 
from their beds without any portion of the stalk remaining adherent 
(Fig. PI. XII.). When dry, these spores measure as follows ;—vrhole 
length, 30 ft; length of upper cell, 14 ft; length of lower cell, 10 p ; 
breadth at sejdum, 18 ft. The spores are somewhat tliickened at their 
free ends, sometimes to the extent of 4 ft. Among these puccinia-spores, 
a few single-celled spores were often found which may have been 
either urodospores or a second form of teleutospore. They are brown 
bodies with thick resistant walls covered extemally with prominent 
tubercles. They measure, when diy, 20 x 18 ft on an average ; I never 
observed their germination. Some fx'cshly collected spores were 
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-placed in water in a growing coll on the 20th March, and they germi¬ 
nated freely, although some spores preserved in botanical drying paper 
since the previous autumn had lost vitality (Figs. 7 & 8, PI. XII.). The 
pinmycelium from the upper cell emerges from the apex, whilst that 
fi*om the lower cell emerges from a point close to the septum. The 
pi’omycelium pi’oduces four sporidia from four cells into which the 
end of the pTOmyceliura is divided, the most distant one being produced 
upon a storigraa arising from the very apex of the germ-tube 
(Figs. 7, 8, 9, PI. XII.). The sporidia are oval, measuring from 6 X 4 /a 
to 7 X 5 /a (Pig. 10, PI. XII). 

Jiemarks .—It is possible that this fungus is identical with, or, more 
probably, a variety of, Puccinia Viola}, Schum., although the measure¬ 
ments of tlie latter given by Winter* do nCt agree with mine very 
nearly. Winter’s measurements are as follows:—tecidiospores 16 to 
24 fjL by 10 to 18 /a (average 20 X 14 /a) against my measui*emcnt of- 
21 X 18; uredospoi’os 19 to 26 /a in diameter against my measureujent 
of 20 X 18 /a; telcutosporcs 20 to 35 /a by 15 to 20 /a (average 27'5 x 
17'5) against my measui'craents of 30 x 18 /x. The characters of the 
teleutospoi'cs as given by Winter agree witli those of mine. 

4.— Puccinia Pimwnei.lj:, Strauss. 

Piinpinclla diversifolia, D. 0. 

The next ajcidium which attracts attention is not so common as 
those above described, and occui's on Pimpinella diversifolia. This 
parasite may be found in certain localities towards the end of April or 
the beginning of May, and is very soon after that missed again. Indeed, 
towards the end of May, it has already become very scarce. The fungus 
usually attacjks the first leaves that arc unfolded of this plant, these 
being simple loiives of the shape of the common violet loaf. The 
compound leaves later unfolded woiu veiy rarely found attacked. The 
invaded ai'cas of leaves arc discoloured, becoming pale yellowish green, 
and the eacidia are home almost wholly on the under surface, though a 
few occasionally break through the upper surface. The fficidial fiuit 
consists of tubular peiidia measming about 2 to 2 25 m.m. indength 
which burst at their summits in a stellate manner. In addition to the 
leaf blade, the petiole is not unfi equoiitly attacked, and here the peri- 
dial tubes are somewhat longer than they are on the leaf blade. 
Seveml distinct patches of mcidia sometimes occur on a single petiole, 
but in such cases the blade is also largely affected. At these places 
on the petiole the tissues are somewhat hypertrophied. The leaf blade 
also whore invaded is thickened, the depth of the laminal tissues at 

* Dio Pilsso Doutscblands, &ts. Yon Dr. George Winter. 
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such places being about 0'441 m.m., whilst the normal thickness is about 
0*239 m.m. 

A little later, towards the end of May, when the tecidial parasite is 
becoming rare, some of the compound leaves (never the simple ones) 
may be found attacked by a separate mycelium bearing uredospores. 
This uredospore-bcaring mycelium is never found on the same leaf 
bearing aecidiospores, and it is therefore quite probable that the two 
mycelia are in no wise genetically related to one another. The uredo- 
pustules are minute, circular, and saffron-coloured, mostly on the upper 
surface of the leaf, though by no means infrequently also on the lower. 
Sometimes the upper surface of a leaf may bo seen to bo densely covered 
with these uredo-pustules. 

Again in autumn, about the end of September and October, the 
same plant may be seen lai’gcly affected by a puccinia-bearing fungus, 
a distinct interval having elapsed since 'the disappep.raiice of all trace 
of the uredo-bearing fungus. These puccinia-pustules are minute and 
round, like the uredo-pustules, but black, and occur both on tho upper and 
lower surfaces of the leaves, sometimes in great profusion. The stem 
is also often affected; the pustules hei*e are linear, their long axes 
corresponding with tho long axis of the stem. • 

The mcidwspores are reddish yellow Avith very thin walls, the 
epispore and endospore not being distinguishable from one another: 
they are round, oval, or somewhat fusiform (Fig. 14,PI. XIT.). The round 
spores measure 20 to 21 fi in diam., the oval about 32 x 20 fi, and the 
fusiform about 38 x 14 /a, shortly after being wetted with water. 

The spermogonia are likewise situated on the under surface of the 
leaf: they measure about 0T63 m.m. in depth and 0.189 m.m. in 
breadth. Their mouths are beset with paraphyses projecting about 
0.063 m.m. The spermatia are round or oval and measure 4 x 3 /a. 

The consists of elongated cells, very unlike those of the 

SBcidium on Sanicula described above, measun’ng about 60 x 20 /a, and 
easily detached from one another by teasing (Fig. 15, PI. XII.). 

J^edoKjpores .—These are reddish yellow round or oval bodies with 
coarse tubercles on the surface of the epispore. On an average, the 
moistened spores measure 22 x 18'3 /a. They germinate readily in 
water. (Fig. 3, PI. XII.). 

Teleutospores .—These are brown two-celled bodies (puccinia) readi¬ 
ly detached from their beds with a very small portion of the stalk re¬ 
maining adherent to them. In each cell, a clear nuclear body or space 
may be seen. The epispore is marked externally by fine ridges. They 
are not thickened at their free ends. As with tho uredospores, I never 
.succeeded in getting them to germinate in water. Their measurements 
4i6 
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arci as follows :—^whole length of spore 30 /t*; length of lower cell 13 fi 
and of upper cell 17 /w.; breadth at septum 23 fi ; extreme breadth of 
upper cell 24 /a and of lower cell 22 fi. 

Rema/rks .—At first it seemed extremely probable that all the three 
forms above described were phases of one fungus, and I attempted fre¬ 
quently to establish a relationship between them by experiment, but 
always without success. This alone, however, does not justify me in 
definitely denying a i*elationship between them, since it is quite possi¬ 
ble that some condition of my experiments militated against the mani¬ 
festation of a relationship. However, the experiments were carefully 
conducted and often repeated. I also attempted to reproduce the ascidium 
by laying the teleutospores found on several grasses in the neighbour¬ 
hood on the young leaves; but in these attempts' also I failed. 

This parasite is probably identical with Puccinia PimpinelloBf 
Strauss, in which the aecidiospores are said to measure 18 to 35 ft long 
and 16 to 21 ft broad (average 26 5 x 18’5 ft), the uredospores, 23—32 ft 
long and 19 to 24 ft broad (average 27‘5 x 21’6), and the teleuto- 
spores, 26 to 35 ft long and 17 to 26 ft broad (average, 30*5 x 21'5). 
The only feature in which this fungus differs fi-om that which 1 have 
described is in-the characters and size of the uredospores. In Strauss’s 
plant the uredospores are said to be pale brown, while in mine they are 
reddish yellow and smaller. 

5.—PuCCINIA CORONATA, Corda ? 

BhamnuB dahurions, Pall. 

The AScidium which occurs on this plant is not very common, al¬ 
though occasionally an attacked tree or bush is very extensively affect¬ 
ed. The fully ripe oecidium may be found as early as the latter part 
of May, b\it it is more usually met with about the middle of July. The 
fungus attacks leaves, young stem (Figs. 1, 2, 3, PL XIII.), and drupes, 
the last sometimes very extensively indeed. Wlien the leaf is attacked, 
the invaded areas are usually small, and generally only one patch occurs 
on each leaf. These patches are dark reddish-brown above, surrounded 
by a halo of pale yellow (Pig. 2, PI. XIII.), and the orange-yellow mcidia 
are borne on the lower or concave surface of the leaf, opposite the dark 
central part seen above (Fig. 1, PL XIII). The red colour of the 
patch is due especially to discoloration in the palisade cells, and the 
abnormal thickness to hypertrophy of the spongy tissue, the palisade 
cells retaining their normal dimensions and characters. The tissues 
in the areas invaded are very extensively permeated by hyphes, and 
many cells are destroyed. While the thickness of the leaf blade 
is normally O'126 m.m., it is about 0‘440 m.m. in patches bearing ripe 
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aacidia. A patcli of ordinary size measured 1 c.m. in total diameter, 
the central reddish brown part measuring 6 m.m. in diameter. The 
patches are sometimes considerably larger, however, and more irregular 
in shape. The eecidia are tubular structures, very deeply sunk into the 
laminal tissue, measuring about 175 m.m. in length, and therefore re¬ 
sembling in some degree the .^Ecidium on Pyrus variolosa described 
below. With very few exceptions, Ihe nacidia burst from the lower 
Surface of the leaf. These patches on the leaves are often placed near 
the margin of the leaf, and are usually between and not over the princi¬ 
pal veins; but when a vein is involved it is considerably thickened. 
When the stem is attacked, which occurs but rarely, it is considerably 
swollen. The drupes when attacked are often densely covered with 
eecidial tubes, set at rig*ht angles, all over them. 

The spermogonia are formed on both fhe upper and lower surfaces 
of the patches, and may often be found ripe when the tecidia on the 
same patches are also fully developed. They are inserted betv^een the 
cells of the single layer of palisade cells when situated on the upper 
surface. They have a tuft of paraphyses protiiiding through their 
mouths, and measure about 0'107 m.m. in depth and breadth. 

The (pcidiospores ai’e round orange-yellow boilies of very uniform 
size measuring 23 p in diameter when recently wetted with water 
(Fig. 6, PI. XIII.). The peHdial cells are roughly hexagonal, adhere very 
firmly to one another, and measure about 26 x 16 /x. The centre of 
each cell contains orange-yellow matter like the contents of the roci- 
diospores (Fig. 4, PI. XIII.). 

Remarks. —Thex’c can be little doubt that this .<Iiicidiura is caused by 
a Puccinia, with all the characters of Puccinia mronata^ which occurs 
on Braohypodium sylvaticum in Simla, but unfortuna,teiy I have not liad 
sufficient oppcu’tunities of verifying this. So far as my insufficient 
experiments go, I have always obtained negative x’esults. I am also not 
qixite STxre whether this ./Ecidium does not also occur on Sagerel'ia 
oppositifoUa. 

^ 6.—Puccinia Fragaui^, nov. sp. 

Fragaria vesca, Linn. 

During May, and just before it flowers, the Wild Strawberry, Fra¬ 
garia vescttf may in some years be seen attacked by an eecidial fungus. 
This parasite is, however, a rare one, and T found it on two occasions only 
in 1885 at localities distant a few miles fi-om one another, and on each 
occasion only a single affected plant was found, .^cidial fructification 
was found both on the petiole and on the leaf blade. It is somewhat 
curious that the same leaf boro simultaneously uredo and teleutospore 
pustules, but all the three forms of spore-pustules wei-e quite distinct 
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fi*om one another, with green normal tissue between them—at least, I 
could not trace any mycelial connection between them. The sscidial 
fructification consists of groups of ascidia on the margins of the leaves. 
The portions of the leaf blade bearing these quickly wither and dry up 
after the eocidia ripen. The cecidia break through both the upper and 
lower surfaces of the leaf, but more frequently from the lower. Sper- 
mogonia of the usual form are frequently present, especially on the 
petiole when this is affected, and they ai*e placed usually close by the 
side of the mcidia. 

The wcidiospores are pale yellow and very irregular in size and 
shape, varying from I’ound to oval, often faceted and irregularly 
angular. Their average measurements when moistened are 22 x 15‘8 /a- 
The epispore is finely punctated (Fig. 6, PI. XIII.). Placed in a decoction 
of cow-dung (Brefeld) several in 24 hours threw out short germinal 
tubes of an average diameter of 5’3 /a, but the greater number of 
spores would not germinate. 

The uredospores are oval or pear-shaped and pale yellow in colour 
(Pig. 7, PI. XIII.). They are produced in little circular yellow pustules, 
which arc situated on both surfaces of the leaf. The external surface 
of the epispore is beset with prominent tubercles. The moistened 
spoi’es measured on an average 21 x 17 fi. Placed in a decoction of 
cow-dung, only two were found to have germinated on the 5th day, 
whilst those placed in Avater did not germinate at all (Fig- 8, PI. XIII.). 
The teleutoapores arc contained in little black pustules situated close to 
the iecidial fnictifications. They were produced on both the upper and 
lower surfaces of the leaf blade, but more frequently on the lower sur¬ 
face, as in the case of the tecidia. The spores are dark brown, two- 
celled bodies, pucoinia, easily detached from their beds, breaking off 
with only a small fragment of stalk adhering (Fig. 9, PI. XIII.). The 
average measurements of these spores when moistened were as fol¬ 
lows :—whdle length 31'7 fi; length of upper cell 15'8 /a, and breadth of 
same 22‘4 /a ; length of lower cell 15’8, and width of same 21 ft. The 
stalks bearing these spores are from 2 to 2| times the whole length of 
the spore. Amongst these teleutospores a few uredospores occurred of 
the characters above given. The teleutospores were sown in a decoc¬ 
tion of cow-dung, as well as in water, but they did not germinate. On 
one occasion, in autumn (November), I found a single leaf of this plant 
plentifully covered with teleutospore-pustules. I did not succeed in 
getting them to germinate. 

Fi-om want of suQlcient material, I could not experimentally de¬ 
termine a genetic relationship between these different spores, but the 
close proximity of the teleutosporic son to the ecidial fructification and 
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the occurrence of uredospores in the teleutospore-puRtules lend some 
support to the view that we have here to do with a complete autoecious 
Uredine. However, in the absence of experimental evidence, this I'emains 
a mere presumption. 

Remarks. —I believe that this is an entirely new species, and 1 have 
therefore named it Puccinia Fragarim, in accordance with recognised 
precedent in nomenclature, although I should have prefeiTcd naming it 
.Mcidium Fragarim. 

7.— LEUCOSPBRMUM, D. C. ? 

Anomone rirularis, Ham. 

This fungus is remarkably localised. During the last thi’ce years, 
although T have lookod^for it everywhere about Simla, and the host 
may be found everywhere, I have found itjn only two localities, one in 
Simla (Annandale), the other in a forest (Cheog) about 14 miles distant. 
In these localities I have found it in June, July, and*thc beginning of 
August, before the plant flowers. The most striking peculiarity of this 
SBcidium is that it is white. The whole leaf is often involved, though 
generally only well-defined portions are, and frequently the margin of 
the loaf (Fig. 11, PI. XIll.). The tecidia break out almost entirely from 
the under surface, though a few may occasionally be seen on the upper 
surface. When a young immature leaf is attacked, as is often the case, 
there is a striking arrest of growth, the leaf never attaining the usual 
size shown by sister loaves of the same plant which are not affected— 
indeed, a fully affected young leaf is often only one quarter the normal 
size. The petioles were never seen to be attacked. Sometimes every 
leaf of a plant was found attacked. The attacked areas after the 
ripening of the mcidia quickly turn brown and wither. 

The CBcidiospores, when just wetted, are round or oval and measure 
on an average 1'7‘7 x 15'6 /*. The opisporo is beset with very minute 
tubercles (Fig. 12, PI. XIII). I never succeeded in gettiqg them to 
germinate in a growing cell. The peridial cells measure about 
18 X 16 fi. 

The spermogonia, formed only on the upper surface of the leaf, 
measure about 80 fi in depth and 120 /a in breadth. They are very 
superficially situated, having their bases sunk only through the epider¬ 
mis and resting on the palisade cells. A tuft of paraphysos projects 
through their mouths about 40 to 50 /a in length. 

Remarks.—Puccinia Anemones, Pers., occurs on A. nemoroaa and 
A. ranunculoides, forming powdery masses of teleutospores (without 
uredospores) on the under surfaces of the leaves. Each of these hosts 
also bears an uEcidium, that on A. ranunculoides (JEc. punctatum, 
Pers.) having violet-brown eecidiospores and that on A. nenwrosa 
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{JEc. hucoftpermum, D. C.) having white spores. Although I have 
carefully searched for teleutospores on A. rivularis in Simla, I have 
never found them, and T am therefore constrained to call this JEcidium 
JKc. leucoepermum in the meantime. Schrotcr, I understand, thinks 
the teleutospores on A. nemwom are related to the >Ecidium home on 
the same host, whilst Fuckel relates the .^Ecidiura on A. ranunculoides 
with the teleutospores borne on it. The Himalayan jEcidium would 
appear to throw some doubt on the connection between their teleutos¬ 
pores {Fuccinia fusca, Relhan) and the two eecidia, or, at any rate, if 
that be indisputable, the Himalayan JEcidium must he entirely different, 
being most probably a heteroccious Uredine. 

8.— iEciDIUM ThALIGTRI FLAVIj'D. C. ? 

« 

Thalictrnm Javanicam, Blnme. 

The .^ciditum on this plant, as in the case of that just described 
on Anemone, is remarkably localised, although the host is widely 
diffused. It is therefore a rare parasite, although, in the localities in 
which it is found, it occurs abundantly enough. It is met with during 
the rains, in July, while the plant is floweiing. Only the leaf blades are 
as a rule affected, but occasionally the petiole is also attacked, when it is 
considerably hypertrophied and distorted. Fig. 1, PI. XTV. represents 
the petiole attacked in two places: in both cases it will be seen that 
the petiole has become considerably elongated and in one case also bent 
completely round through 360°. When the parasite attacks the loaf 
blades, little reddish yellow spots are formed as seen from above, 
measuring ordinai’ily from a minute point to 4 or 5 m.m. in diameter. 
Sometimes, however, the patches are much larger—^in one case 1 c. m. in 
diameter—and then the loaf is considerably distorted, especially when 
a main vein is involved. These larger patches are* reddish brown 
above. The attacked areas are generally convex above at first, but 
often, as the area becomes larger, the converse obtains. The patches 
are frequently placed over a prominent vein, which is then, within the 
affected area, considerably swollen. The number of patches on « single 
leaflet varies from one to twelve or perhaps more. These attacked 
areas on the leaf blade are considembly thickened : the normal thick¬ 
ness of these delicate leaves is 0’095, m.m., whilst near a young still im¬ 
mature OBcidium it was found to be 0'410 m.m. 

Spermogonia are foimed abundantly both on the upper and lower 
surfaces, and to the naked eye appear as minute pellucid reddish yellow 
spots. They are of the usual structure, measuring about 63 to 80 /* in 
depth and 75 to 94 p in width. These structures are well sunk into 
the leaf tissue. Their mouths are surmounted by a tuft of paraphyses 
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nboui 60 to 65 fi in length. The tissues of the leaf are not so greatly 
hypertrophied in the spermogonial stage as they afterwards become, 
the depth of the laminal tissues near a ripe spormogonium being 0T89 
m.m. in one case. 

The peridium (Fig. 13, PI. XTTI) consists of a single layer of angular 
flattened cells measuring from 31'5 or 37*8 p in length by 16 to 31 p in 
breadth, or on an average 33’6 x 23‘2r p, shortly after* immci'siou in 
water. It opens stellately. The ivcidiospores are oval or round (Fig. 14, 
PI. XIII.) reddish yellow bodies with a smooth opisporo. I’ho contents 
are either homogeneous or granular, more usually the latter. When 
just wetted, they measure about 25 p in diameter, and the epi8poi*e Ts 
about 1*5 p to 2 pin thickness. They aro given oil serially as usual 
from basidia, but there tft’e intermediate cells between succeeding spores 
(Fig. 15, PI. XIII.). 

Bemarks. —It may not be out of placp hero to refer to a very fine 
uEcidium on Thalictrum minus^ Linn., which I found on the 7th May 
1884 at Unii, a village on the Hindustan-Thibet road about 126 miles 
from Simla towards the “ Interior-.” It is quite possible that this is 
the same species as that which T have just described as found in Simla, 
but it gives rise to very considex*ably gi*eater distortions and hypertro¬ 
phies in its host. The attacked plants were indeed extremely distorted ; 
sometimes a whole flower head exhibited a mass of small oicidial tubes 
(Pig. 16, PI. XV.), and individual leaflets when largely invaded exhi¬ 
bited the most curious fonns (Fig. 17, PI. XV.). In this form, sometimes, 
though not very frequently, the stalk also was affected. The fficidio- 
spores are orange-yellow, and measured, when dry, 19 x 16 on an 
average, but, when well moistened, 22 x 18 

It is possible that both these forms are identical with, or varieties 
of, JtiJcidium Thalictri Jlavi, D. C., the a^cidiospores of which are said 
to measure 17 to 28 /a long and 14 to 20 p broad. 

9.—^j®ciDiuM Jasmini, nov. sp. 

Jasminnm hnmile, Linn. 

An JBcidium may be found on this plant during July and Aug^ist, 
but is decidedly uncommon. The parasite attacks both leaf and petiole, 
but more commonly the leaf blade, giving rise to an irregularly circular 
patch, slightly paled above, greenish yellow and brownish red below. 
These patches vary in size, but ai*e usually about 8 m.m. to 1 c. m. in 
diameter. The involved areas of the leaf are slightly thickened. The 
SBcidia burst out exclusively from the under surface of the leaf, so far as 
my observations extend. They contain brilliant orange-yellow spores, 
the peridium, a short tubular structure, bursting at the summit in a 
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atellate manner. Spermogonia exist only on the upper surface, pre¬ 
ceding the appearance of the aecidia by a very short time—^indeed, 
while ripe spermogonia exist on the upper surface of a patch, young 
unopened sscidia may also be found on the lower surface of the same 
patch. 

The mycelium, which ramifies between the parenchyma cells, is 
colourless. The bases of the spermogonia extend to the inner level of the 
palisade cells, and the bases of the secidia from the other side reach 
down to the same point. The spermogonia measure about 126 in 
4cpth and 157 /* in breadth, and have a tuft of paraphyses projecting 
from the mouth to aboiit 63 fx. 

The peridium consists of a single layer of flat cells, more or less 
hexagonal and measuring about 26 y. 22 p (Fig.'^, PI. XIV.). These cells 
arc thick-walled and contain some yellow oil globules in their 
cavities. 

The ceddiosporcs, after lying a few minutes in water, measured 
26*2 X 20*2 p on an average. Their contents are of a brilliant orange- 
yellow colour, and they have a thin epispore without any markings 
(Fig. 3, PI. XIV.). I did not succeed inobseTwing their germination, as 
they steadily refused to grow in water. The only other species of Jas¬ 
mine common in Simla is J. officinale, L., but this host nevers bears an 
Aijcidium, although the closely related J. grandifiorum, L., which grows 
at considerably lower elevations, harbours a very distinct and peculiar 
one, which I hope to describe later. 

10.—Monosporidium Euphorbia, gen. et sp. nov. 

Euphorbia oognata, Klotzsoh. 

Towards the end of July and during the first half of August, a very 
peculiar .dScidium on this plant presenting some very* unusual charac¬ 
ters is not uncommon; and some individual plants are very extensively 
attacked. ' Only the leaf blades are attacked, so far as I have observed, 
and a single leaf may exhibit from one to six patches of invasion. 
These patches are circular and rosy red above with a broad qnd irre¬ 
gular halo of paled yellowish tissue around thfem, the paling increasing 
in area as the patch grows older (Pig. 4, PI. XIV.). On the under sur¬ 
face the patch is quite white and cushion like (convex). When very 
young, this cushion on the lower surface of the leaf is uniformly con¬ 
vex, and with a field lens a few pellucid spots may be seen in its centre, 
which are spermogonia. Later, as the spermogonia wither, a very dis¬ 
tinct pit or depression is formed in the centre of the cushion, and, while 
this central pit enlarges in area, so the circular cushion surrounding it 
becomes moi’e and more prominent and whiter. At last the central pit 
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is very distinct with now black points, the dried up speirmogonia, over 
it (Pig. 4, PI. XTV), and then the epidermis covering the surrounding 
cushion tears circularly near the extemal margin of the cushion and ciii’ls 
up inwards towards the centre disclosing a bed of white nscidiospores (.-tee 
■ left-hand patch in Pig. 4, a. and b.). The epermogonia., which arc e.vfcremely 
superficially placed (see Fig. 6, PI. XIV.), are thus situated on tho under 
8ui*face of the leaf only. They are of tlie usual form and structure with 
a tuft of paraphyses protruding through tlio mouth. Tho whole organ, ex¬ 
cluding the paraphyses, measui-es about 50 p in depth and 100 p in breadth. 
Tho cecidiospores, when just wetted with water, measure from 22 x 20 p 
to 19 X 18 p, tho average of several measxirements being 21 x 19'2 p. 
The spores are colourless and almost rouutl (Pig. 5, a. PI. XIV.) with an 
epispore densely studdcIH with minute tubercles. The distribution of 
the mycelkim is peculiar and deserves floscrii)tion. In a section of a 
leaf passing through tho ajcidium, it wijl bo seen that tho mycelium 
lies mainly in two sti'aiids, one undci’ the upper ci)idcnniH, bot.ween it 
and the palisade-cells, tho other and larger under the lower epideimis, 
between it and tho spbngy cells (Pig. 6, PI. XTV.). Moreover, tho charac¬ 
ter of the layer of hyphoo under tho upjier epidoi-mis is of a somewhat 
looser, more pseudo-parenchymatous character, than that under tlio 
lower epidermis (Pig. 7, PI. XIV.). It should ho noted that these 
layers of mycelial filaments are composed solely of hyphte without any 
part of the host tissue being involved within thorn, and thus resemble 
strikingly the non-algal paris of lichens. The palisade-cells and spongy 
tissue between the two layers of mycelium are indeed extremely little 
affected or altered in any way. While in unaffected normal places tho 
length of the palisade-cells is about 60 p, and the depth of the spongy 
tissue layer about 50 p, these measurements within attacked areas are 
about 56 p and 36 p, thus showing some diminution in size, especially 
in the spongy layer. The lower mycelial layer is about 50 p in depth and 
the upper layer only 24 p. The aecidial fructification is, ^s it wore, 
inserted within the lower mycelial layer (see Fig. 6, PI. XIV.), some 
sti'ands passing above it and some below it. The peridium consists of 
a layer of cells about 32 X 30 p in size, forming only a roof to the 
extremely large circular eecidium (see Fig. 6, PI. XIV.). These colls 
are very loosely attached to one another, readily becoming isolated. Such 
an isolated cell is shown in Fig. 5, 6. PI. XIV; and this fig^ure also shows 
that it is beset extenaally with tubercles. The SBcidiospores are given 
off in rows from a pseudo-parenchymatous hymeniura without any well 
defined basidia, and have no intermediate cells between successive spores 
(Fig. 6, PI. XIV.). The secidiospores, as seen in rows in sections of leaves 
that have been hardened in absolute alcohol, are cubical (Fig. 6, PI, XIV.). 

47 



366 A. Bftrclfty— Lwt «f the Urodinece occurring [No. 3, 

The germination of these escidiospores is veiy peculiar and um 
like that of any other species with which I am acquainted, with 
the single exception of the secidiospores of the .^cidium on another 
Euphorhiaceous plant (Andrachne cordifolia) desciibed fui-ther on. I 
have not here, unfortunately, access to special memoirs on the develop¬ 
ment of individual Umdines, so that I am uuahle to state definitely that 
the mode of gonnination of these spores is altogether unknown, but, so 
far as I have been able to consult the works of others on this subject, 1 
have not seen this mode described. The spores geiminate fairly readily 
in water, throwing out tho usual single germ-tube, measuring 5 /* in 
diameter (Pig. 7, PI. XV.). After a time, from 24 to 48 hours, a secon¬ 
dary spore (sporidium i') is formed at tho end of the germ-tube, not 
upon any sterigma, but simply separated from the tube by a 8e])tura 
(Pig. 9, PI. XV.). This secondary spore is round or oval, is double- 
contoumd, and contains well defined gi'anules in a mass of proto¬ 
plasm They measure as a rule 14 /a in diameter. The 

day after tho formation of this secondary spore, it germinates w'hile 
still attached to tho primary germ-tube, throwing out a secondary 
germ-tube which soon takes on a spiral form (Pig. 8, PI. XV.). After 
this, the whole strnctui’e perishes, and I have not been able to deter- 
mino its future bistory. 

Jtemarlui. —This AScidium is evidently not JEc. Euphorhiai, Gmelin, 
(or Uromyces Eisi, Pors.), as in this species the mycelium is described 
as pervading the whole plant or shoot, deforming all the leaves and 
preventing the formation of flowers on the shoots attacked. In the 
.dBcidium above dcsci-ibod, only local and well-defined areas of tho leaves 
are attacked by the mycelium; the leaves are not altered in general 
shape, and tho shoots boar flowers as usual. For much tho same 
reasons this -dCuidium is not Uromyces scufeUafns, Lev., which also 
mai'kedly deforms the leaves. It ramains to consider its affinities with 
the genus, Endophyllum and especially with E. EupharMai silvaticcB^ 
D. C., on Enphnrhia amygdaloides^ which is said to cause a well defined 
alteration in the leaves of the host, rendering them shoi-tor and wider 
and somewhat fleshy, and discolouring them,,to a palo yellowish green 
colour. Moraover, this para/Sito has orange-yellow spores 16 to 26 fi 
long and 12 to 18 p wide, w’bilst in tho Simla uiEcidium tho spores are 
colourless or pale brownish and measure, as stated above, 22 x 20 /« to 
19 X 18 /t. Moreover, the germination of the lecidiospores of the last 
mentioned Ailcidium is differant from that described in the case of 
Endophyllum, which is essentially of the nature of the germination of 
tclentosporcs. There is, however, some resemblance between the two 
.^cidia in this respect, for we may consider the secondary spore of the 
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Simla JBcidium to bo of the nature of a sporidium, and then the only 
difference that exists between them is that, whilst in Bndophylluni 
four deciduous sporidia are formed on sterigmata, in the'Simla parasite 
only one non-deciduous one is produced directly at the end of the pro¬ 
mycelium instead of nt the end of a stei'igma. But these differences 
are still great enough, I think, to entitle the species to be regarded as 
the type of a very distinct group of the ^cidioniycetes having its 
closest affinities with the genus Kndophyllum. The only other ./Bci- 
dium with which I am acquainted that would find a place in this new 
group or genus would bo that which I have described furlhci* on on 
Andrachne cordifolia. I would define the chai’acters of this new 
(pr'ovisional) genus as follows :— 

iSiDNOsroEiDicM, gon. nov. 

Spore layer Tcry like, or identically *thc same as, that of the APlri- 
dia of Puccinia and Uromyces. 'riie spores arc absti’ictcd in row’s, lint 
behave in geu'rnination somewhat like teleutospoi’cs in that the germ 
tube (proinycelium ?) produtuis a secondary non-deciduous spore 
(s])oHdimn Y) directly at its extremity without the intervention of a 
sterigma. 

11.— PncciNiA Gramtnis, Pers. • 

Berheris ariatata, D.C. 

During August, the Barberry may frt'rpiently bo found attacked by 
an tecidium-bcaring parasite. Only tbo lcav(!S are attacked, and, on 
tliem, circular patches arc formed, almost crimson-red on tbo upper 
surface with a naiTow balo of pale ycllovv-grccn (l^kg. .3, PI. XV) ami 
pale rosy rod below with pale yellow ajeidia thickly strewn over it. 
A single leaf may contain from ono to six or eight such patches. A 
mediam-si/.od ppteh racasni’ea from 4 to 5 m.m. in diameter (including 
the halo of yellow), but sometimes the j)atehcs oxeet^d 1 e. m. in 
diameter. With a field lens, numerous spermogonia may be ijeen rjn ihe 
upper red surface, but also a few in the centTO of the lower surface, 
around which the oecidia are an’anged. 

Th'e mcMimporofi, w^en just moistened, measure from 22 X 17 /* 
to 20 X 18 p, or, on an average, 20 8 x 17-8 /x. The contents arc bright 
orange-yellow, and usually on ono side of the spore a colourless space is 
left tilled apparently with colourless protoplasm (Fig. 8, PI. XTV) giving 
a characteristic appearance to the spores. The peridial colls are gen¬ 
erally square in outline and measure about 20 X 18 /a (ftna Fig. 9, PI. 
XTV,). They arc tliick-walled, thicker on ono side (Fig. 10, PI. XIV.), 
and contain orange-yellow matter in their centres. 

When invaded by mycelium, the leaf is generally considerably 
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th ickenod, and the cells of the Host are filled densely with starch grains. 
The spermogonia are situated mostly on the upper surface of the leaf, 
though some are borne also on the under surface. They are of the 
usual stnicture, well sunk into the tissue of the host, and with a tuft 
of paraph yses protruding from their mouths. These organs generally 
measure about 0198 to 0151 m.m. in depth and 0'138 to 0.126 
m.m. in width, the tuft of parapliyses measuring about 75 fi in length. 

Jf-eniarks. —There can be no doubt, I think, that this is identical 
with Fuccinia Graminis as described by De Bary, although I have not 
confirmed its genetic relationship with the Puccinia on cereals which 
occurs very abundantly in all the fields around Simla. I am also not 
quite ceHain that all the three forms of Berberis which occur in Simla 
(namely, B. vtdgai'is, L., and B. Jjydmn, Royl6, in addition to that al¬ 
ready mentioned) bear the same species of JEcidium. I’he subject is 
one which requires further investigation and I will therefore leave it at 
present an open question. 

12.— JEcidium Urtic^e, Sebum., var. Himalatensb. 

Urtica parviflora, Roxb. 

I have described the life-history of this remarkable and very com¬ 
mon iEcidium elsewhere,* so it is only necessary here to state briefly its 
characters. The parasite gives rise to romai*kable hypertrophies of tho 
tissues of the host invaded, usually the leaves and petioles, though fre¬ 
quently also the stems. When attacking the leaves, it has a sj)ecial 
proneness to invade the main veins ; and, by causing very great hyper¬ 
trophy in tliem, gives rise to remarkable contortions. When it attacks 
the stem, it usually produces well defined compai’atively large tumours or 
excrescences. The pai-asite is usually found in its fullest development 
dui-ing July. Tho hypertrophy of the parts invaded is duo mainly to 
the ine7‘easod size of the pai’cnchyma cells, which are stor*ed with nu- 
ti’ithm material, and, to a very subordinate extent, to mycelial invasion. 
Tho mycelium penetrates some of the parenchyma cells forming haus- 
toria of the branched type. 

The spermogonia measure about 0178 m.m. in depth and breadth 
with a tuft of parapliyses 68 p long. • 

The nocidiosporcs are contained in a peridium of a single layer of 
flattened polygonal cells measuring on an average 20 p in diameter. 
The mcidiospores are given off in long rows from basidia arranged 
very regularly on a level base. They are yellow round bodies with 
finely granular contents and beset exteimally with minute deciduous 

• “ Scientifio Memoirs by Medical Officers of the Army of India,” Part II. 
Calcutta, 1887. 
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tubercles. Tbe moistened spore measures on an average 16‘6 x 13'1 /*. 
The life-history of this tecidinm is completed on Carex setigera, Don. 
The uredospores on this second host measure from 19'8 x 13’5 ft to 
19’2 X 12’8 fi. The teleutosporcs (puccinia) are 56 p. long by 15 p. 
broad on an average. The upper cell measures 24 to 20 p in length 
by 12 to 17 p in breadth, whilst the lower cell varies from 20 to 14 p in 
length and 12 to 14 p in breadth. In germinating, each cell forms a 
promycelium which divides at its end into four compartments each 
forming a sporidium at the end of a slender sterigma. TIjo sporidia 
measure 12 x 8 ft. For further particulars I must refer to the paper 
already alluded to. 

13.—^ciDitiM STRoniLANTnis, Barclay. 

Strobilantlios Dalhonsia^ns, Clarke. 

The .^Ecidium which occurs on th^ plant is probably the most 
common and widely diffused in Simla. 1 have described its lifQ-liistory 
fully in a paper in “ Scientific Memoirs by the Medical Oflicers of the 
Array of India”*, to which I would refer those who desire further in¬ 
formation, W'hilc here I 'will only note its main characters. The parfi- 
site may bo found abundantly during July and August attacking only 
the leaf-blades and very rarely indeed the ptdiolc. T^ho hsaves are 
often found very extensively bespattered with cii’cular discoloured 
patches, yellow or yellowish green above and rosy or purplish or yellow 
below. Tlie patches usually incasuro about 4—5 m.m. in diameter, but 
sometimes more, and are usually slightly concave above, lira spor- 
mogonia are borne on the upper surface and maybe i-ecognised as minute 
points. The eecidia are borne on tbe lower surface. The invaded 
areas are considerably thickened, the thickening being due mostly to 
hypertrophy of the spongy cells and to a lesser extent to that of tho 
palisade-cells.' The mycelial filaments are of tho usual charactoj*s and 
form here and there simple tubular haustoria. j 

The peridium consists of a single layer of flattened angular cells 
measuring on an average 16'.3 x 11'6 p. The rncidiosporas ai’O given 
off ir# rows, as usual, without intermediate cells. They are irregularly 
round pale orange-yellow and measure, when just moistened, 18 x 16 p. 

The spermogonia measure about 100 p in depth by 94 p in width. 
They arc formed both on the upper and on the lower surface of the leaf, 
but more frequently on tho upper. They have a tuft of paraphyses 
protruding through their mouths about 80—90 p. 

This fungus completes its cycle of development on PolKnia nwla, 

* “ Scientific Memoirs by the Medical Officers of ihe Army of India,’' Part H. 
Calcutta, 1887. 
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Trin. Tho uredospores on this last mentioned host measure, when just 
wetted, 21‘6 X 20*2 fi. The teleutospores (pnccinia) on the same mea¬ 
sure 3G fA in length hy 16 ft. at the septum. The septum divides the 
spore into two equal halves. Tho promycelia from each cell divide at 
their ends into four cells, each of which produces a sporidium at the 
end of a slender sterigma. Tho sporidia measure from 10 X 6 /* to 
12 X 7 

14.— Qtmnospoeangium clavabijeporme, Jacq. ? 

Pyrus variolosa, Wall. 

An -dEIcidium (Roestelia) on this single species of the several mem¬ 
bers of the PomaceiB in and about ^imla is faii'ly common from May to 
August: but I have observed in this case, as in several others, that in 
some year’s it is more common than in others. For example, in 1885, I 
found no difficulty in obtaining as many specimens as T desired; in 
1886, T expoi’icneed the' greatest difficulty in finding a very few, while 
now, in 1887, it is again fairly common, though not so common as in 
1885. It attacks only tho leaf-blades and no other parts, so far as my 
ob.servationH have extended, forming well defined patches, orange-i-ed 
above and yellowish below, tho upper surface being densely studded 
with spermogoinia. Generally the fully devclojjed older dark gi’een 
leav(!s beai’ these recidial patches, the younger paler leaves being only 
exceptionally attacked and these late in the season, namely, in July, 
The ai’ea of the leaf blade invaded varies in extent from a few milli¬ 
meters in diameter to 1 c. ra. or even a little more, and is considerably 
thickened. While the thickness of the normal leaf blade is about 0’170 
to O'190 m.m., tho attacked pai’ts when rccidia are developed measui’e 
abont 0'880 m.m. Tho thickening of the leaf blade is duo mostly to an 
appai’cnt pi’ol if oration of the spongy tissue cells, which are also altered 
in form, becoming long palisade-like cells instead of irregularly round 
as under noj’inal conditions. Tho true normal palisade-cells are about 

f 

44 fi in length, whilst the transformed spongy cells are 63 to 107 fi in 
length. The mycelium ramifies throughout tho cells of the attacked * 
areas. 

u 

Tho lecidia are very deeply sunk, long tubular structures, tho 
portion sunken beneath tho level of the epidoimis being about 0 756 m.m. 
in length and abont 0190 m.m. in diamctei’. Each tocidiura is situated 
on a minute papilla and is extruded only from the under surface of tho 
leaf, never from tho upper. Tliat portion of the eecidial fruit which 
I>rojccts freely beyond the level of the epidermis is about 1 to 2 m.m'. 
in length. 

The peridium, consists of a single layer of cells, the lower ones 
being moi’e elongated than the upper. Those situated about the middle 
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measure about 70 X 22 fi, and all are besot with prominent rod-Iiko 
excrescences (Fig. 5, PI. XV.). When the cecidium is ripe, the peiddium 
bursts longitudinally in strips from summit to base. 

The cccidioftpores are round or oftoner oval, measuring, when 
just wetted, 28*6 x 24*6 fk on an average. They are pale bri>wn in 
coloiu* and their surfaces are beset with minute tubercles (Fig. 6, PL 
XV.). 

The spermogonia are formed only tm tlio upper suriaco of the leaf, 
and when ripe have a sticky clear fluid over them pivbably secreted by 
the tuft of paraphyses, wliich, arising from the very bas(! of the o7’gan, 
project cousidei'ably (about .50 to 60 /a,) from tho mouths. 'Pliey ai’O 
well sunken into the tissue of tho leaf, their bases jmshing down and dis¬ 
integrating tho palisade-cells. They i-emain covei*ed o\x'r by the cuti¬ 
cle until ripe, wlien the cuticle is raised And oi>enod by a porous o}>ening. 
The foi’mation of the Ri)ennogonia pi'ccedes that of tho jccidia by a 
very considerable length of time. Tu tho spermogo*niu,l stage, the hy- 
poi'trophy of the leaf tissue is not so gi’cat as it becomes later, tho 
thickness of the lamina beijig about 0*41 m.m. Tf sections of tho leaf 
through a spermogoniuni be stained with Spiller’s ]nirj)le, it will bo 
found that, while the stem'gmata ai*e coloured bbie, the K])ern)atia aro 
coloiu-ed brick-red. The spermatia aro oval and measure 8 x 4 /a. 

Ji,emarJcii. —From the natin*e of the dehisceneo of the peridimn, thero 
can be no doubt that this yEeidiamis identical with or allied to (hjmnn- 
s/»orangrm»i riarciritr/oniw', Jacq., though in some respects it is not unliko 
6/. yVajperwiMu, L., especially in the colour* of the spoi'es. I made very 
frequent and numerous attempts to I'cproduco this riileidiuin with teltm- 
tospores from a (lyinnospoi'aiigium on* Gupremnis tornlom which is hy no 
means uncommon on the few trees which occur in Simla, but always 
without result. Notwithstanding these negative re.sulls, 1 am still, 
however, inclined to believe that this Gymnosporangium (tho only one 
I am acquainted with in tliose parts) is genetically related to tlio ^Oci- 
dium just described, and I attribute my negative results to tlie inllucnc© 
of some unknown condition attending my experiments, although I have 
varicfl the conditions i^> every conceivable manner. 

15.— Monosporidium Andraciinir, gen. et. sp. nov. 

Andracline cordifolia, Miill. Arg. 

During August, especially towards its latter end, an .^cidium 
is not unfrequently met with on this host, which is common at eleva¬ 
tions a little below that of Simla. It is not, however, a common 
i/Scidium. Only the loaves are attacked and on them circular 
patches are formed by the fungus, red above with an iircgular halo of 
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yellow around it (Fig. 2, PI. XV ) and pale rosy red beneath (Fig. 1, PI. 
XV.). The patch is concave on the upper or rod surface, the under 
surface being correspondingly convex, and on this latter surface only 
are the ..^cidia produced. Generally only one patch is to be found on a 
single leaf, though I have seen as many as six. The patches are usually 
very uniform in size, generally measuring about 6 ra.m. in a diameler. 
The centi'c of the under surface of the patch is occupied by a number 
of sperm<jgonia, while around it the eecidia are grouped more or less 
irregularly. A few spermogonia, however, emerge from the upper 
surface also. This Aicidiunri, therefore, in its general characters 
already resembles that described above on Euphorbia cognata, but 
differs notably in the aecidia being isolated cups, whilst in Euphu- 
bia we may imagine that the several cups have'all fused together into 
one largo circular ajcidial fruit. Tho peculiar anangement of the 
mycelium, however, in laycjrs so characteristic of M. Euphorhiae 
is not found here. Tho mycelium ramifies generally among the 
cells as in other cpcidia. The palisade-cells are not disarranged or 
deformed in any way, but tho spongy tissue colls are hypertrophied and 
proliferated. The thickness of the leaf Avhero invaded and where ripe 
aocidia wore borne was in one instance 0'334 m.m., whilst the normal 
thickness was 0T.38 m.m. Tho spermogonia are very small and super¬ 
ficial, as in M. Euphorhiae. They arc insinuated between the cpidennia 
cells and measure about 44 p in width and 25 to 30 p in depth. The 
fccidia when fully ripe measure about 0 265 to 0‘248 m.m. in width and 
0’233 to 0‘217 m.m. in depth. 

The oicidiospores are round, oval (Fig. 11, PI. XV.), colourless, or very 
pale brown, and measure, when just wetted, on an average 21*6 x 18-4 p, 
varjdng fi-om 20 x 16 to 24 x 20/*. They are given off in rows with¬ 
out any intei’mcdiate cells. Tho peridial colls are flat apd iri-egular in 
shape, imbricate in amingemeut, and measure fz*om 18 to 24 p in 
diameter (Fig. 10, PI. XV.). They arc beset with small ridges or 
tubercles. The mode of germination of these SDcidiospores is exactly 
like tho peculiar germination of the spores of Monosporidium Euphor¬ 
hiae. The spores germinate very readily in water, throwing 'out a 
long non-septato tube, when the empty spore wall is seen to be 
beset veiy densely with minute tubercles. After lying in water 24 to 
36 hours, a secondary spore is formed at the extremity of the germ 
tube (Fig. 13, PI. XV.) just as I have described it in the case of Euphor¬ 
bia. This secondaiy spore or sporidium is separated off from the 
germ tube by a septum, but never falls off altogether from the tube. 
In a cultivation of 48 hours’ duration, I saw numerous secondary spores, 
and several of them, while still attached, had commenced to germinate, 
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throwings out narrow tubes, Avliich, tbtnig'b twisted a little (Fig'. 14, PI. 
XV.), never became spiral as in the case of 31. Euj)horhine, nor so long. 
These secondary spoi'es measure from 18 x 15 /t to 22 x 16 fi and on 
an average 20'3 x 15 /*. They are double-contoured and contain largo 
granules in their protoplasm. 

16.—.<Ecidium CoMposiTAniJM, Martins. 

Myriactis noiialeiiBis, Less. 

I have never found this .dBcidium actually in Simla, whore the host 
is common, but at Mashobrn, a few miles beyond the Station, at about 
the same elevation. It may bo found there towards the cud ol' August 
and beginning of September. Only the lower leaves a.i*e afleeted, and 
generally before the pli^it sends up its flowering sialk, though 1 found 
one plant with three of its lower leases afFectecI while it was in full 
flower. The patches sire circular and usually single, Imt somotitnes more, 
on each leaf, and they are veiy large,* mcasin'ing about 1'5 c. m. in 
diameter. The upper suitacc is pale ycjilow' with a dsirk discoloured 
centre as the patch becomes older, while the lower siii-faco is very 
pale yellow and here the nocidia are borne in gi-eat numbers thickly 
set together. With a field-leiis it may bo seen that the spt'rmogonia 
are homo on the upper surface quite on the margin of tho patch and not 
within it. 

Tho atcddiosporcs are irregularly round or oval, pale yellow, and, 
when just wetted, measure from 14 x 14 to 17 x 12 /x and on an 
average 16 x 15‘2 p. (Fig. 15, a., h., PI. XV.). The spores are given off 
in rows as usual. Tho epispore is tbiu. 

The peridial cells measure about 34 x 16 /x to 42 x 20 /* and are 
arranged in an imbricate manner (Fig. 15, c., d., PI. XV.). 

Rem-arks. —Tho .dUcidium not occurring actually in Simla, so far as 
I am aware, I have not been able to pay Bj)ccia] attention to it. I 
presume it may be included under JEcidium (Joniposiiarum, Martins, 
although the measurements I give of tho a?cidiosporea ^aro smaller 
than those given by Winter in the case of Puccinin Jlosculofiormn., Alb. 
& Sch»v., and Uronnjres Junci, Desmaz. However, as J do not know of 
any tcleutospore belonging to this ^cidium, 1 cannot do better than 
refer it provisionally to A. Gompositarum, as recommended by Winter. 

Concluding Remarks. —This completes the list of ajcidium-bearing 
ITrcdincs I have hitherto been able to examine in Simla, with tho excep¬ 
tion of the five which occur in Couiferco, and which I hope to describe 
in a futui'e paper. Three of these (on Abies Smithiana and Cedrm 
Deodara) I have already described in this Journal.* The other two 
occur on Pinus longifolia and P. excelsa. 

* J. A. S. B. 1886, vol Iv, pt. ii, pp. 1—11, pis. i—iii; pp. 140-143, pis. iii, iv ; 
et pp. 223—226, pis. vi, vii. 
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In addition to those, I^have seen ^cidia on a species of Geranium 
(probably nepalense') and on Ranunculus diffusus, but in each case I only 
once found specimens, and unfortunately in each case I was unable 
tt) examine them. They are extremely rare about Simla. I may here 
also note that a veiy interesting j^lcidium occurs on nTasminum grandi- 
Jl</rum, L., whoso life history I am now engaged in investigating, but it is 
confined to the low-lying valleys near Simla and never appears in the 
station, which is too high for the liost. A nearly allied species {Jasmirmm 
ojjicmale, L.) which occurs abundantly in the woods about Simla never 
harbours this parasite or that which 1 have described above on 
Jas^niimm htunile. 


1. 

Sanicula 

2. 

Ditto 

3. 

' Pimpiuella 

4. 

Viohd 

5. 

Ditto 

6 . 

Ditto 

7. 

Ditt(j 

8. 

Ditto 

9. 

Ditto 

10. 

Ditto 

11. 

Ditto 

12. 

Valeriana 

13. 

Ditto 

14. 

Pimpiuella 

15. 

Ditto 


1. 

Bhamnns: 

2. 

Ditto : 

3. 

Ditto ; 

4. 

Ditto ; 

5. 

Ditto : 

6. 

Pragaria : 

7. 

Ditto : 

8. 

Ditto : 

9. 

Ditto ; 

10. 

Valeriana: 

11. 

Anemone : 

12. 

Ditto : 

13. 

Thalictrum 

14. 

Ditto : 

15. 

Ditto : 


DESCllIPTiON OF TTIE PLACES. 

'Piute XII. 
aecddiospora, x S.'JO. 
pcricliul cells, x 350. 
uredosporo, x 350. 
loaf, lower snrfaco, natural sizo. 
leaf, upper surface, natural size, 
onoidiosporo, 24 lioui's in water, x 250. 
promycolium, x 350. 
ditto. 

ditto : showing terminal sporidiul formation, x 350. 
germinating sporidium, x 350. 
poridial colls, x 400. 
mcidiospore, x 580. 
uromyccs spore, x 580. 
iDcidiosporo, x 350. 
peridial cells, x 350. 

Plate XIII. 

leaf, lower surfaee, natural size, 
ditto, upper surface, natural size, 
stem attacked, natural size, 
poridial cells, x 350. 
sBcidiospore, x 350. 

fficidiosporo, x 350. ^ ^ 

nrodospore, x 350. 

germinating nredospore, x 360. 

telentospore, x 350, 

secidiospore, x 400. 

outline of loaf showing attack ; natural size, 
secidiospore. x 480. 
peridial cells, x 350. 
mcidiospore, x 850. 

basal cells of a row of Beoidiospores showing intemediate 
cells, X 480. 
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Plate XIV. 

1. Thaliofcrum portion of elioot showing petioles attacked, natural size. 

2. Jasmiuam peridial colls, x 350. 

3. Ditto tocidiospores, x 350. 

4. Euphorbia a. loaf, natural size. 

h. same somewhat enlarged. 


6. 

Ditto 

a. CBcidiospore, x 350, 

b. peridial coll, x 350. 

6. 

Ditto 

transverse section of loaf showing peculiar disposition of 
mycelinm and superficial nature of sperm(»gonium. 

7. 

Ditto 

a. layer of mycelial filaments on lower side of leaf ; h. 
sumo on upper side, x 480. 

8. 

Berboris 

SBoidiosporo, x 350. 

9. 

Ditto 

peridial cells, x 350. 

10. 

Ditto 

two isolated peridial cells, x 350. 

• 


* 

Plato XV. 

1. 

Andrachne 

under surface of affected Iftaf, natxftal sizo. 

2 . 

Ditto 

upper snrfaco. ■ \ 

3. 

Borberis 

upper snrfaco of attached leaf, natural sizo. 

4. 

Berboris 

peridial colls, x 350. 

5. 

Pyrns 

peri<lial colls, x 350. 

6. 

Ditto 

eeoidiospurcs, x 350. 

7. 

Euphorbia 

mcidiospore gormiriating, x 350. • 

8. 

Ditto 

germinating tecidiosporo, showing formation of secondary 
spore (siioridium) and its germination wiiile in situ,’ 
X 350. 

9. 

Ditto 

secondary spore (sporidium), x 350. 

10. 

Andrachne 

peridial colls, x 350. 

11. 

Ditto 

tnoidiosporos, x 350. 

12. 

Ditto 

showing end of germinal tube (promyoelium P) of sooi- 
diospore with commencing formation of secondary 
spore or sporidium, x 350. 

13. 

Ditto 

completely developed secondary spore, x 350. 

14. 

Ditto 

showing germination of secondary spore (sporidmm) 350. 

15. 

Myriactis 

a. row of meidiosporoa j b, isolated spore j c. anjl d. peri- 
dial colls, X 350. 


16. Flower head of Thalictrum minus completely involved and distorted by 
^ the ^oidium, natural size, approximately. 

17. Leaf of same. Leaf deeply hollowed, much enlarged and thickened, and 

covered profusely with socidia outside with a few tubes also inside, 
natural size, approximately. 
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J. ‘Wood-Mason —Description of Lyroidus gracilis. 


"KXTl.—Natural Sistory Notes from H. M.^s Indian Marine Survey 
Steamer ‘ Investigator,* Commander Alfred Carpenter, R. N., 
Commanding^ No. 8. Description of a new species of the Brachy- 
urous Genus Lyreidus from the Depths of the Anda/man Sea.-—By 
J. Wood-Mason, Esq., Superintendent of the Indian Museum^ and 
Brofessor of Comparative Jinatomy and Zoology in the Medical College 
of Bengali Calcutta, 


Lyreidus gracilis, n. sp. 

cf. Very closely allied to D. charvneri.* Body and legs slenderer. 
Rostrum acutely triaugular with straight sides. Extraorbital and 
antero-lateral spines absolutely as well as relatively longer. The head 
being narrower and more produced, its sides (between the extraorbital 
and anterior antero-lateral spines) are loss deeply hollowed out, and its 
supraorbital bprdfers, more deeply and narrowly emarginato. Eye- 
peduhclcs and cornere equal and similar, apparently of the same form 
and proportions as in the left eye of L. channeri, the former reaching 
to about the junction of the second with the apical third of the length 
of the rostrum, the latter opaque yellow with the subjacent pigment 
showing through the cuticle as a dark ring round their bases. Propodite 
pf the chelipeds armed below with three triangular spines. The mero- 
podite boars two sharp ereet spinules about the middle of the length of 
its upper border. In all other respects much as in L. channeri. 

The unique example obtained measures :— 


Millims. 

Length of carapace, from tip of rostrum to posterior margin, ... 23’3^ 

„ „ „ „ to middle of a straight 

line joining bases of posterior anterolateral spines, ... 8*6 

,, . „ from same straight line to posterior margin, 15*0 

Breadthcarapace, across the parallel-sided part, .„ 12’7 

Breadth of head, between tips of extraorbital spines,,.. 4'7 

Distance between tips of posterior antero-lateral spines, 17'9 

Length of posterior antero-lateral spines, ... *5‘4 

,, anterior ,, ,, ,, ... ... ... 3’7 

,, rostrum, from a straight line tangent to the bottoms of 

the supraorbital emarginations, ... ... 3*0 

„ extraorbital spines from the same tangent, ... 4<0 

Locality. —Off Port Blair; 271 fathoms; green ooze ; January 
2nd, 1888. 


if 

i* 




* Supra, p. 206 et seqq, pi. i. 
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NameH of New Genera and Species have an a.^terisk (*) prefixed. 


Abies smithinna, 373 
Acoipitcr molaschistus, 78 
,, nisns, 78 
Acrocopbnlna slentorous, 81 
Aotinacantha propinqtia, 104 
.^cidium composii.aniTn, 373 
euphorbia?, 300 
friifyaria?, 301 
jasniini, 363 
lenoos])efriinTn, 361, 362 
panctatnin, 301 
saniciila', 352 
strobilantiiis, 351, 369 
thalictri flavi, 362, 363 
urtija?, 351 


39 

99 

99 

99 

99 

99 

99 

99 

99 


„ „ vnr. bimalayensR, 368 

^ginlites onronioa, 87 
Alauda cristata, 81 
,, guLtata, 84 

*An>phiijronou longicornnta, 212, 220, 229 
Anas aiigustirnstris, 88 
„ crccca, 88 
„ ponelopc, 88 
„ streper.T, 88 

Andraclinn cordirulia, 351, 366, 367, 371 
Anemone neumrosa, 361, 362 
„ rainitienl^idea, 361, 362 

„ rivuLiria, 361, 362 

Anthns blakisfoni, 84 
„ ro.sacens, 84 
Aranea, 107 
Argiope, 287 
Arvicola guenthcri, 72 
Ascyltus, 283 
Asio otns, 79 
•Atmetoohilua, 109 
• „ fossor, 109 


Attns, 101 

„ forceps, 283 
Barbastcllns cammunis, 258 
Berberis, aristata, 367 
„ lyeium, 368 
„ vulgaris, 368 
Braobypodinm sylvaticum, 359 


Budytes citreola, 83 

„ nieliinocephala, 83 
Butco ferox, 78 
But.hns berigalensis, 112 
Can’osf.ris panidt'xa, 107 
Calandrclla brachydactyla, 84 
Catiis lupus, 69 
Capri niulgus europmns, 79 
,, iiuvvini, 79 

Carduelis cauioeps, 84 
Car('x sofcigei'n, 369 
Cavino bacl.riaun, 79 
Casarca rutila, 89 
Cedrus deodarn, .373 
C<!rvH8 cashniirianUB, 76, 77 
,, maral, 77 
Cettia cetti, 81 
Cbolta.eia villotaei, 87 
Chirao.anthium, 287 
Cinolus asiaficus, 83 
Circus aeruginosas, 78 
„ cineraceua, 78 
„ cyanoiia, 77 
,, macrunis, 78 
Cifilliis leptod.actylus, 71 
Clarignl.a glaucion, 89 
Cocalus, 283 

„ concolor, 283 
„ cyanous, 283 
,, salax, 283 
Columba eversmanni, 86 
„ intermedia, 86 
Coraci.'is garriila, 79 
Corvus frugileguB, 85 
„ monedula, 85 
,, • sploTidcns, 257 
Cotnraix communis, 87 
Cotyle riparia, 83 
„ rnpestris, 83 
Crex pratensis, 88 
Cupressus tornlosa, 371 
Cyanecula suecica, 82 
*Cycloaa albistornis, 285 
* „ „ var,, 286 


t A complete Index to the articles on Rhynehota publisbed in this volome will 
be isBued with the last of the Beries in a subsequent volume. 
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*CycIosa jiuBcripos, 286 
Cj-nobelas, 283 

* „ niiiiiaroomicHiiB, 283 
Cyiioiiyctoris niui)lc)xifuiirtafca, 237, 238, 

240, 257 

CynopteruR brachy'otriH, 239 

,, inarginatus, 237, 238, 239, 
240, 257, 258 
C'ypMclns npiiH, 79 
„ tnelba, 79 
*0yriopngopn8, 110 

* „ pagiUMin, 111 

CystaucliPtiiiiin, 109 
Cytiwa, 283 

* „ alliolimbfita, 282 

,, album a, 282 

,, Riiiniita, 282 
Uendrophthot) coppi nra, 91 
,, fariiiosa, 94 

,, fc'rrugiTipa, 92 

„ ignoa, 93 

„ maoropalyx, 91 

„ pcMitandra, 94 

,, piaitapt'tala, 90 

,, juilclu'T, 90 

UobimeflPH ncyalo, 101 
Ellobiua, 75 

„ fnscocajallnH, 74, 75 

* ,, intprmoclius, 73, 74, 76 

„ tiilpinnH, 74, 75 

„ ,, viiv, nifpscpTiH, 75 

Elylrantbo albi«la, 98 
„ avpnifi, 97 

„ fai'innaa, 94 

,, foVTaoHa, 05 

„ splia-roirloa, 97 

Eiiiberiza fiioata, 85 

,, pyri-hiiloi<l»*K, 85 
,, BPbnonioluH, 85 

Endopliyllam cMijiborbiai-silvatjpiP, 360 
Epoira, 107, 287 
„ nnaiaa, 107 
„ capiit-Iiipi, 107 
,, dohaani, 106, 107 

* „ jnasoiii, 105 

„ rhodo.'ifcrnoTi, 107 

* ., Bubnuioronata, 106 

Eriiiap-pna nibiiliis, 68, 69 

„ nnritxis, 69 

Krismatura loupooopbala, 89 * 

ErythroBpiza obsolata, 84 • 

Erytbrosfcerna ]iarva, 80 
Eapliorbia amygdaloidps, 366 
„ coguata, 351, 364, 372 

Eurratlns, 283 

*Kurystli«us liirRuliis, 212, 227, 229 
I^iiapiza liiteola, 85 
Folis paudata, 69 
Ficus, 61, 64, 65 

„ • alba, 67 ' ’ 

„ tirfakp.iisiB, 63 

* brachiata, 65 


Ficus chartacea, 64 

* „ comitis, 68 

* „ conora, 62 

* ,, conapicabilis, 61 

* „ d’alberfcisii, 64 

* ,, diinorplm, 66 

* „ duinosa, 67 

* „ forbosii, 66 

* „ graudis, 64 

* „ Ttiespiloidea, 62 

,, miquelii, 65 

,, ribes, OG 
,, roxbnrghii, 64 
Fragariii vesca, 351, 359 
Falica atra, 88 
Fuligula cristata, 88 
„ iiyroca, 89 
(Tfigrolla, 115 

* „ biriolata, 115 

* „ ccrvirifi, 115 

* „ c|narlravittafca, 116, 116 

,, signata, 117 

fxallmago scolopacinus, 87 
,, solitiiria, 87 

Gasteracantba, 104 

„ aTinamita, 105, 284 

,, frontal-a, 106 

Gnzclla siibgutturosa, 76 
fJcriiininn nopnleiisp, 374 
Gpi'billus oryLhrurns, 72 
,, biirrianst), 71,72 

Gvmnosporangium clavarioeforme, 870, 
371 

„ janiperinum, 371 

Uarpyiopopbalus, 252 

„ barpia, 258, 259 

„ Icueogastor, 261, 252 

nasarivjs, 283 

,, adaTiHoiii, 283 

Tlprsilia, 287 

*Hotei'<)poda forinn, 102 

* ,, languida, 102 

mediooris, 102 
,, voiiiiioria, 102 
lliniantopiiB Candidas, 87 
Hippiisa givonallite, lOl 
Hippnsidcros fnlviis, 248 
Himndo rnstica, 83 
Homalattos, 287 
Ilomiurus australasiap, 113 
Hyperia, 224, 226, 227 
Hy’-pprina, 212 
Hypolais pallida, 81 
„ rnma, 81 
Ischunras nnatralasisE), 113 
„ pistacGTis, 113 
Isoniotrns varius, 112 
Jasiniinim graudiflornm, 364, 874 
„ bnmile, 363, 374 
„ officinale, 364, 374 
„ revolntum, 351 
Lagomya rnfescens, 75 
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Lanins isabollinns, 80 
„ plioonicnroidea, 80 
Larns ridibnndns, 88 
Lepiocleuns denticnlalus, 108 
„ pullns, 108 

* ,, tumidnlua, 108 
Loptopelma, 287 

Lcpns Ichmanni, 76 
Lcstrigonns, 224, 227 

* „ bengalcnsis, 212, 224, 225. 

227, 229 
„ ferns, 225 

„ fuBcus, 225 

Lioclicles, liy 

,, anstralasiii', lift 

,, coinplnnutns, 113 

„ neocaledonicuB, 113 

liorautlius, 89, 90, 99 
„ albidns, 98 

anipnllac-L'us, 97 
avoiiia, 97 
uxunthus, 90 

* beccarii, 98 
boTigalcnaifi, 92 
carinnlatus, 97 
cocciiieiis, 90, 91, 95 
concavifolins, 92 
contriictns, Oli 

* crassipetnlus, 91 
curvatus, 95 
dianllius, 90 

* dnlbicanus, 9t 
elnuthoropotalns, 91 
erythrostacliyH, .90 
evenius, 97 
faritiosus, 94 
ferrnginens, 92 
finlaysoniauns, 9 i 

* forbesii, lOO 
formosua, 95, 90 
globosus, 97 
gracilitiftra, 92 

* ,, grandifrons, 93 

„ hct-ci'anilina, 91 

,, kingii, 99 

* ,, kunstleri, 95 

,, Icevigata, 92 

* larnpongus, 100 
lecucusiplion, 98 
lobbii, 90 

,, longiflorus, 93 

* „ lowii, 98 

„ loxantheruB, 93 

„ lyndenianuB, 90 

xnalac'couBis, 93 
melniiangeuBis, 90 
obtectns, 92 
oleifolina, 97 
oortiauuB, 92 
pallens, 97 
parisliii, 90 
peutandroB, 93 


9) 

)* 

y 

9) 

II 

II 

II 

II 

II 

>1 

II 

II 

II 

>1 

II 

II 

II 

I) 

11 

I) 

II 


II 

II 

II 


II 

I) 

II 

II 

II 

11 

II 

II 


Loranthos pentapotalns, 90 

* „ platyphylluB, 97 

„ polycarpng, 90 

* ,, produetna, 91 

,, piiloher, 90 

,, raconiifcrna, 91 

„ rein-wardtiaiius, 95 

„ rotuBua, 98 

,, rigidus, 94 

„ selinlfceBii, 93 

* „ Bcwtecliinii, 94 

,. Rcnmila, 93 

,, „ vnr. obicctn, 92 

,, sjieriostiB, 90, 95 

,, ephacrocarpuB, 97 

,. snb-globnsna, 97 

,, sub-iimbollatuB, 97 

•„ vii-idiflorus, 97 

Lj’coaa, 101 

,, virnJenta, 101 
liViTidus bairdii, 208 
" „ fhaimcri, 200, 208, 370 

„ elongatns, 208 

* ,, gracilis, 370 

* „ stpiiopa, 209 

„ tridciitatns, 207, 208, 209 
Maobotos pagmix, 87 
Macrosoleii, 97 

„ formoRUR, 95 

ulciuides, 97 
piilknra, 97 

„ Bphaorocarpna, 97 

Ma'via, 283 
IVIaracuiiduR, 114 

,, macei, 114 

,, mouheti, 114 

* „ rcticnlatus, 113 
Mcgadcrnia lyi'a, 242, 258 
Alcianocorypbn bimaonlata, 84 
Mcncnicrus culicivorua, 101 
Mcrgiis albollns, 89 

Mcrops apiaslei’, 79 
MeruJa airigularis, 81 
,, maxima, 81 

„ vnlgnria, 81 

Meta, 286, 287 
,, fustigiatu, 107 
,, i'nBtnoBa, 107 
Milvus niigrnTiB, 78 

Mmi(vpturus BchreiberBi, 251, 254, 256, 
257, 

Moggridgoa, 287 

*Monosporidiuni, 351, 304, 367, 371 

* ,, andrachniB, 371 

* „ cnpborbiin 364, 372, 373 

Monticola cyanaa, 82 

Motacilla alba, 83 

„ niolanope, 83 
Marina Icucogaster, 251 
,, anillus, 258 
Mur bactrianns, 72 
,, pachycerens, 72 
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Myriaotis nepaleneis, 373 * 

Nophila, 287 ^ 

„ fascipoa, 107 

„ maculata, 107 

„ rivniala, 107 

Nephilongya liofmanni, 107 

„ miilabarensis, 107 
NoofcuJiuia lasynra, 258 
-Nycti(!ojns nivicolna, 259 
Ociyalo atalunia, 101 

Otia torfax, 87 
Oxyopes, 287 

PalamtiBBus liongalonaia, 112 
Palyatea kochi, 103 
Paraphronima, 214 
T^aasor hiapaiiiolcusis, 85 
,, iiicliciia, 8 !■ 

,, nioiitaiiUB, 84 
Pastor roBOus, 80 
Phalacrocorax carbo, 88 
PhaaluTins oolcliictis, 86 
,, principalis, 86 

„ sbawi, 80 

PhtMuicaiibhcrnum bennetiannin, 91 
„ coccineum, 91 

,, pentapetalam, 90 

I’holons dialinctna 108 

„ eloiigatiiB, 107,108 

„ margarita, 108 

„ 7 )balangioidea, 107 
„ tipalouicB, 108 
Pliriotua flavopilcaua, 110 
Phronima, 212, 213, 214 

* „ buccphala, 212, 213, 214, 215, 

229 

„ Bcdentaria, 21 

Phronimclla, 214 

* „ hippocopliala, 212,213,214, 

217, 229, 

PhroniTnopsia, 214 
PhryotoB, 111 

Pliyllorliiiia amlwinonsia, 248, 249 
„ armigora, 245, 247, 248 

„ bicolor, 248 

„ fnlva, 248 

„ miorupaa, 219 

Pica rustica, 85 

Pinipinellti divoraifolia, 352, 356 
Pinas cxcolaa, 373 
„ loiigifolia, 373 
Plecotas aaritns, 212, 258 , 

,, darjilingcnsia, 258 

„ bomochrous, 258 

rioxippas, 283 

„ aper, 283 

„ argontoans, 283 

„ oatellua, 283 

„ onlicivoras, 101 

„ erythrocephalus, 283 

„ expoctana, 283 

,, frontaligor, 283 

,, latioops, 2^ 


Plexippas nimbatna, 283 
„ ochropua, 283 

„ pupalas, 283 

„ ruber, 283 

,, Bererus, 2S3 

Pollinia nuda, 369 
Forzana bailloni, 88 
„ maniotta, 88 
Pratlucola caprata, 80 
„ manra, 80 

Priata agolonoidos, 101 
PBccaa, 283 
Pteroclos alcliata, 86 
PtoropuB amplexioaudatns, 237 
„ Icacoccphalns, 236 

„ margitiataa, 239 

„ mediuB, 236, 238, 257 

„ _ pyrivoruB, 237, 238, 258 
PtocaBius, 283 
Piiccinia anomonea, 361 
„ cornnata, 358, 359 

„ flosoaloaorani, 373 

* „ fragaria?, 369, 361 

„ fuBoa, 362 

„ graminis, 367, 368 

„ pimpinelliB, 356, 358 

„ yioluo, 354, 356 

Pyrus variolosa, 359, 370 
llalluB aquaticuB, 87 
Kanuncultis diflusas, 374 
niiabdoaoma, 221 

„ armatum, 219, 220 

* „ iDveBtigatoris, 212, 219, 

220, 229 

„ whitei, 219, 220 

Rbamnns dahurioue, 358 
llhinuJopliaB aHiriis, 242, 257 
,, armigcr, 245 

JlhinolophuB ferrum-equinnm, 245 
„ lactus, 240, 241 

,, macrotis, 241, 242, 258 
„ miiioi’*, 240, 243, 244, 245 

„ porniger, 240 

„ snbbadiuB, 243, 244 

„ tragatus, 215 

Baticilla erythrouota, 82 
„ rufivontris, 82 
Sagerolia oppositifolia, 359 
SalticQB oollingwoodi, 283 
„ forceps, 283 
„ Binuatus, 283 
,, (Attas) forceps, 283 
Sanicnla, 374 

„ europasa, 352 
Sarpedon, 286 

*Satzicas, 286 

* „ andamanicus, 287 
Saxioola deaerti, 82 

„ finsobii, 82 
„ isabellina, 82 
„ mono, 82 
„ opistholeaca, 82 
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Scsca, 283 

Scelospizias badins, 78 
Scolopax rasticula, 87 
*8corpiops anthracinns, 112 
„ hardwicki, 113 

„ niontana, 113 

„ BoliduB, 1\3 

Scofcopbilas faliginosas, 250, 251, 257 

Selcuocosmia, 110 

Scrvaea, 283 

Sifcta syriaca, 83 

SpermopbiluB, 71 

* „ bactrianuB, 70 

,, brovicanda, 71 

„ citelluB, 71 

„ ooncolor, 71 

„ dauricns, 71 

,, erythrogenys, 71 

,, ovcrsmanni, 71 

,, fnlvas, 71 

,, gattafcus, 71 

„ leptodactylna, 71 

,, inongoliciis, 71 

,, mngosaricus, 71 

,, miiBicas, 71 

,, rafeBcena, 71 

,, xanthoprymnua, 71 

*SphedanuB, 281 

• ,, iriarginatas, 284 
„ undatiiB, 284 

Stanueoclavia broviapiua, 285 
,, caTitiingeuslB, 285 

Sterna anglica, 88 
,, minata, 88 

Strobilauthcs dalhousiauuB, 351, 3G9 
Stumns poltaratakyi, 86 
StamuB vulgaris, 85 
Sylvia affinis, 80 
„ familiaria, 81 
„ minuscula, 80 
„ mystacea, 81 
„ rubescons, 81 
Synotus darjilingensis, 258 
Tadorna vulpanser, 89 
Tetragnatba gracilis, 286 
Tctruogallas himalayensis, 86 


Thalictrttm'javanicTiTn, 862 
,, n^us, 363, 375 

*Thelictopi8 canescena, 103 
„ sovera, 104 

Thelyijhonns aBsamensia, 111 
,, formoBUB, 111 

TinniinculnB alandarius, 79 
,, conchris, 79 
Tityus varius, 112 
Tetanus oohropua, 87 
Triiigoidcs bypolencriB, 87 * 

Troglodytes nipalonsis, 83 
„ parvulas, 83 

Tiirtur auritus, 86 
ITpupa epops, 80 
Uroinyces junci, 373 
„ pisi, 366 

„ scntollatas, 366 

„ valerianno, 351, 352, 354 

Urtien parviflora, 351, 368 
Valeriana walliohii, 351, 352 
Vnticllns cristatns, 87 
Veapertilio ubrarnus, 250 
,, advursns, 255 

„ caliginosas, 256 

„ darjilingensis, 258 

,, ferram-equinnm, 245 

„ formosa, 254, 256 

,, for moans, 254 

„ fnliginoaa, 254, 256, 25 

,, fnliginosns, 251 

,, labiata, 250, 256 

,, mnricola, 255, 256 

„ mystacinns, 242, 254, 

256, 258 

„ nipalonsis, 253, 258 

„ nootiila, 250, 256 

„ pallidiventor, 253 

„ pallidivontris, 253 

„ Bchreiborsii, 256 

„ siligoronsis, 255, 258 

,, Rubbadia, 243 

VeBporngo abramns, 250, 251, 257 
,, nocttila, 250 
Viola sorpens, 354 
Vtilpes montana, 69, 70 




